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17ft HYDROXYSTEROID DEHYDROGENASE TYPE 3 INHIBITORS FOR THE 
17P " HYDR ?REATMENT OF ANDROGEN DEPENDENT DISEASES 

CROSS-REFERENCE TO RELATED APPLICATION 
This application claims priority to U.S. Provisional Application number 
60/317,715, filed 6 September 2001. 

RACKGROUND 

1 . Field Of The Invention 

The present invention relates to novel inhibitors of Type 3 1 7 P - Hydroxysteroid 
Dehydrogenase, pharmaceutical compositions containing the compounds and the use 
of the compounds for the treatment or prevention of androgen dependent diseases. 

2. Description of Related Art 

Androgen dependent diseases, i.e. diseases whose onset or progress is aided 
by androgenic activity, are well known. These diseases include but are not limited to 
prostate cancer, benign prostatic hyperplasia, acne, seborrhea, hirsutism, androgen* 
alopecia, precocious puberty, adrenal hyperlasia and polycystic ovarian syndrome. 
Estrogen dependent diseases, i.e. diseases whose onset or progress is aided by 
estrogenic activity are also well known. These include but are not limited to breast 
cancer, endometriosis, leiomyoma and precocious puberty. 

Androgenic and estrogenic activity may be suppressed by administering 
androgen receptor antagonists or estrogen receptor antagonists respectively. See 
e.g. WO 94/26767 and WO 96/26201 . Androgenic and estrogenic activity may also be 
reduced by suppressing androgen or estrogen biosynthesis using inhibitors of 
enzymes that catalyze one or more steps of such biosynthesis. Type 3 176- 
Hydroxysteroid Dehydrogenase (17B-HSD3) is the primary enzyme that converts 
androstenedione to testosterone in the testes. Androgenic and estrogenic activity 
may also be reduced by suppressing ovarian or testicular secretions by known 
methods See e.g. WO 90/10462, WO 91/00731, WO 91/00733, and WO 86/01105. 
Type 5 17B-Hydroxysteroid Dehydrogenase is described in WO 97/11162. Novel 
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T^::::::r pe 3 and Type 5 i7b - h ~ — e are „ 

a..erav and""!' 5 ' 665 ' 735 diSC '° SeS ^ h the " -™. 

allergy and inflammation, which are of the formula: 




or a pharmaceutical^ acceptable salt or solvate thereof, wherein: 
AR 1 (or Ar"l) represents 



f 



AR2 (orAr2) represents 




<X cx O- CX ix 

(I) ' (n > • (HO , (TV) nn 
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(VI) 




X-N N-X 

X-N N-X X—\ I V // 

x \ l^K S/n S< 

(vn) , (Vffl) , (K) , 00 

r— X N 

(XI) , and (XII) 
wherein X represents O, S. 

US 5,432.175 discloses compounds which posess anti-allergic and anti- 
inflammatory activity and are of the formula: 

AR 1 \^AR 2 




R 7 



R 9 R 8 



wherein: 

AR 1 represents 



c^, e 
h 



AR 2 represents 



five-membered heterocyclic aromatic group containing at least one 

R 10 
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in the ring structure, 

T represents CH, C or N. 

Current therapies for the treatment of androgenic and estrogenic dependent 
d-seases include the use of glucocorticoids to block adrenal secretions, and luteinizing 
hormone releasing hormone (LHRH) agonists which cause medical castration Both 
therap.es are associated with undesirable side effects. An improved therapy would 
-nclude compounds that specifically inhibit type 3 1 7 P -Hydroxysteroid dehydrogenase 
wh.le avoiding inhibition of other 17 P -Hydroxysteroid dehydrogenases. Such an 
improvement is provided by this invention. 

SUMMARY OF THE INVENTION 
The present invention provides novel compounds represented by Formula (I): 




J R 9 



l 6 

R 
(I) 

a prodrug thereof, or a pharmaceutical^ acceptable salt or solvate of the 
compound or of said prodrug wherein, 

R 1 and are the same or different and are independently selected from the 
group consisting of aryl, heteroaryl, arylalkyl, and heteroary.a.kyl; optionally 
substituted with one to six groups selected from the following: 

a) halogen; 

b) -OCF 3 or-OCHF 2 ; 
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c) -cf 3 ; 

d) -CN; 

e) alkyl or R 18 -alkyl; 

f) heteroalkyl or R 18 -heteroalkyl; 

g) aryl or R 18 -aryl; 

h) heteroarylor R 18 -heteroaryl; 

i) arylalkyl or R 18 -arylalkyl; 

j) heteroarylalkyl or R 18 -heteroarylalkyl; 

k) hydroxy; 

I) alkoxy; 

m) ary.oxy; 

n) -S0 2 -alkyl; 

o) -NR 11 R 12 ; • ' •" 

p) -N(R 11 )C(0)R 13 , 

q) methylenedioxy; 

r) difluoromethylenedioxy; 

s) trifiuoroalkoxy; 

t) -SCH 3 or -SCF 3 ; and 

u) -S0 2 CF 3 or -NHS0 2 CF 3 ; 

R3 is H, -OH, alkoxy or alkyl, provided that when X is N, R -s not -OH or 

alkoxy; ^ ^ ^ ^ ^ ^ ^ independently selected 

from the group consisting of; H. -OH, -OR" -NR 11 R 12 . -N(R^)C(0)R^ alky., ary,, 
cyo.oa.kyl, ary.a.ky., heteroa.kyl, heteroaryl, heteroarylalkyl, heterocyc.oalkyl, 





R 12 R 11 N — 1 R 13 (0)C(R 11 )N" , 

/ > and / , provided that when 

25 Z and/or X is N, then R 4 , R 5 , R' and R° are each no, -OH, -OR«, -NR"R« or 

N(R 11 )C(0)R 13 ' 15 
R 6 is selected from the group consisting of C(0)R 15 and SO2R 15 ; 
r» and R« are the same or different and are independent!, selected from he 
30 group consisting of: H, F, -Of, a.Kyl. cycioalKyl. arylalKyl, heteroalKyl, heteroarylaiKyl. 
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heterocycloalkyl, hydroxy), alkoxy, aryloxy, -NR 11 R 12 , and 

-m")c(o )R ™ provided that when z is N> then R9 gnd 

alkoxy, aryloxy, -NR 11 R 12 or -N(R")C(0)R 13 ; V V ' 

is selected from the group consisting of H, alky., aryl and heteroary.- 
R - ,s selected from the group consisting of H, a.kyl, aryl and heteroary,- 
R * selected from the group consisting of alkyl, alkoxy and ary.oxy 
R .s selected from the group consisting of H, a.kyl, ary, and heteroary,- 
ls selected from the group consisting of: -NR 16 R 17 -OR 15 aii^/i ',' „ , 

- r „, aiyl . „ and heteroarylaikyi each o ; ; - s ; i=y , 

folk, • u and R " S3me ° r differe "' and are Wependently selected from the 

substituted with R«, provided that when R'= is -OR", is not H - 

R» is one to four substituents each independently selected from the qrouo 
consisting of: tower a,y,, halo, cyano. n„ro, haloatkyl. hydroxy, alkoxy a, xy 
c ^onyl . carboxy, carboxyalkyi. carboxamide, mercapto, amino, atKyLino 

X and 2 are independently sefected from the group consisting of C and N 

compn°no e " "* Pr6Sent inVe " ,i0n "'^ '° 8 ceuuca, composition 

comprising a compound of formula („ in combination or association with a 
pharmaceutical^ acceptable carrier or diluent. 

Another aspect of the present invention relates to the use of ,h= 

In another aspect, the present invention provides the use of tho 

===== =Sr 

In yet another aspect, the present invention provides the use of « 
formu,a (!) in the manufacture of a medicine for the" 7 ° f 

medicine for the use Comprising the treatment or 
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prevention of prostate cancer, and other androgen-dependent neoplasms, ben.gn 
prostatic hyperplasia, prostatic intraepithelial neoplasia, androgenic alopecra (,e. 
pattern baldness in both male and female patients), hirsutism, polycystic ovary 
svndrome and acne in a mammal, e.g. a human. 
' Also the present invention provides the use of the compound of formula (I) m 
the manufacture of a medicine, which in combination with a. least one anti-androgenrc 
agent (i e. agents that decrease androgen synthesis or activity), is for the use 
comprising the treatment or prevention of an androgen-dependent drsease. 

This invention also provides the use of the compound of formula (I, ,n the 
manufacture of a medicine, which in combination with at least one agent useful ,n the 
treatment or prevention of benign prostatic hyperplasia, is for .he use compns.ng the 
treatment or prevention of benign prostatic hyperplasra. 

This invention further provides the use of the compound of formula (I) n the 
manufacture of a medicine, which in combination with at leas, one agent usefu in he 
treatment or prevention of aiopecia (e.g., potassium channel agonrsts or 5a-reduc.ase 
inhibitors), is for the use comprising .he treatment or prevention of ha,r loss^ 

The present invention also provides the use of the compound of formula I) ,n 
.he manufacture of a medicine, which in combination with an effective amour, * one 
or more of a chemotherapeutic agent, biological agent, surges (e.g.. pros, teotomy) 
or radiation therapy, is for the use comprising the treatment or prevention of 
proliferative diseases, especially cancers (tumors). 

For each of the above-mentioned uses of the inventive compounds, a mammal 
in need of treatment or prevention o, one or more of the diseases/disorders descnbed 
above would be administered a .herapeu.ica„y effective amount o, medrcne 
comprising a compound of formula (I), or a pharmaceutical* acceptable sa o solva e 
thereof, alone or in combination with therapeutically effective amoun.s of other agents 
or therapies described above. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Unless where indicated otherwise, the following definitions apply throughout .he 
present specification and claims. These definitions apply regardless of whether a 
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term is used by itself or in combination with other term, w .k 

aPP-s to W as we,, as to the ,, k y," J^^y T ^ * " a,ky '" 

-chm^^^ * — * - * the contra, the point of 

- • - y) t- to identify 

term. For examp,e, a cyc,oa, k y, a , k y, subsi J nt ft ! f " * ^ ^''^ 

'atter W portion of tne su Jj^ ^T^^ * 3 fh ™9 h the 

When an y variable (e 9 ^ ^^^^^^^oa'M). 

- - j;:rr r:r:r; ~- - • 

Thus, hydrogen atoms, doubie bonds «£ ZZ d ^ 
5 express, depicfed in a genera, cham^m! S ' mC ' UreS 
Double bonds, where appropriate, may be represented hv rh 
Parentheses around an atom in a chemica, formula. 7 ^ C TT " 
functionality -CO- max/ aio„ k example, a carbonyl 

-C(=0) Simn ' T r6presented f n * chemica, formula by -C(O)- or 

M 0)-- Similarly, a double bond between a sulfur atnm , 

> -presented in a chemica, formuia b y -SO- S ( 0 r S( -0 T^" *" ™" ^ 
seiected from a specified gluT 7th ' " '"^ S ' rUC,Ur9 W " h 3 " atom » -** 

— be ^ri rj irrLt: r ,han ° ne a,om ° r 

the substituents may be unless oth. ^ SPeCified «»»*. 

hT Po r . -Ls;;ro^::^ 
^rb^si^r^r 

indicated. " ^ °' the ^ ^ otherwise 
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■Alkyl- represents a straight or branched saturated hydrocarbon chain having 
, he designated number of carbon atoms. Preferrabiy the number of carbon atoms ,s 1 
»o 20 more preferrabiy 1 to 10. most preferrabiy the number of carbon atoms ,s I to 6. 
Where the number of carbon atoms is not specified, 1 to 20 carbons are intended. 
■Lower alkyl" represents a straight or branched hydrocarbon chain having 1 to 6 
carbon atoms. 

The term "chemically-feasible" is usually applied to a ring structure present ,n a 
compound and means that the ring structure would be expected to be stable by a 
skilled artisan. 

The term "cycloalkyl" or "cycloalkane," as used herein, means an unsubsututed 
or substituted, saturated, stabie, non-aromatic, chemically-feasible carbocyclio nng 
having, preferably, from three to fifteen carbon atoms, more preferably, from three to 
eight carbon atoms. The cycloa.kyl carbon ring radical is saturated and may be fused, 
for example, benzofused, with one to two cycloalkyl, aromatic, heterocycUc or 
heteroaromatic rings. The cycloalky, may be attached at any endocyclic carbon atom 
that results in a stable structure. Preferred carbocyclic rings have from five to six 
carbons. Examples of cycloalkyl radicals include cyctopropyl, cyclobutyl. cyclopentyl, 

cyclohexyl, cycloheptyl, and the like. 

The term -heterocycloalkyl" refers to a cycloalkyl group which has at least one 

heteroatom. . 

The term "halogen" or "Halo" (halogen) is intended to inciude fluonne, chlorine, 

bromine or iodine. 

The term "alkoxy," as used herein, means an oxygen atom bonded to a 
hydrocarbon chain, such as an alkyl group (-O-alkyl). Representative alkoxy groups 
include methoxy, ethoxy and isopropoxy groups. 

The term "aryloxy" as used herein, means an oxygen atom bonded to an aryl 

qroup (-O-aryl). 

The term "fluoroalkyl" represents a straight or branched saturated hydrocarbon 
chain having the designated number of carbon atoms, substituted with one or more 
fluorine atoms. Where the number of carbon atoms is not specified, 1 to 20 carbons 
are intended. 
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20 



25 



anthracenyl, fluorenyl and the like Th» n , t onapnmyl, mdanyl, 

with one two or JL k. * 9 P ^ be unsubst «"« °' substituted 

th one two, or three subsntuents independently selected from lower alkyi halo 

::i:r* 1 amin °' a,kyiamin °' — * — °. * « 
; rr refers ,o an aryi 9roup bonded — * * a 

heteroatom " he,er ° a ' M " '° " *" «~* "»* - - — °ne ' 
such as, pyrroie, imidazde, triazole, ,e.ra 2 o,e. and the like " ' 

consis^r;: ^ :r ,o , 5 ~ or 1 o - membered sin9,e ° r ben2of ^ ~ 

O- -S and N- h "hew from the group consisting of - 

aim , ThetteZ ; 17 7* "° ~ — "*« »«* ^ 

- «^ - - two, or 

-tec 7 sr s rx,:r P to a he — ~* — - a 
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The term "prodrug," as used herein, represents compounds that are drug 
precursors which, following administration to a patient, release the drug in vivo via 
a chemical or physiological process (e.g., a prodrug on being brought to a 
physiological pH or through an enzyme action is converted to the desired drug form). 
A discussion of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel 
Delivery Systems, Vol. 14 of A.C.S. Symposium Series (1987), and in Bioreversible 
Carriers in Drug Design, E.B. Roche, ed., American Pharmaceutical Ass'n and 
Pergamon Press (1987), each of which is incorporated herein by reference in its 
entirety. 

As used herein, the term "composition" is intended to encompass a product 
comprising the specified ingredients in the specified amounts, as well as any product 
which results, directly or indirectly, from combination of the specified ingredients in the 

specified amounts. 

The phrase "effective amount," as used herein, means an amount of a 
compound or composition which is sufficient enough to significantly and positively 
modify the symptoms and/or conditions to be treated (e.g., provide a positive clinical 
response). The effective amount of an active ingredient for use in a pharmaceutical 
composition will vary with the particular condition being treated, the severity of the 
condition, the duration of the treatment, the nature of concurrent therapy, the 
particular active ingredient(s) being employed, the particular pharmaceutically- 
acceptable excipient(s) / carrier(s) utilized, and like factors within the knowledge and 
expertise of the attending physician. 

As used herein the term "disease" is intended to include any abnormal physical 
or mental condition, including disorders, as well as any symptoms which are subject 
evidence of a disease or disorder. 

The term "compound having the formula I", and the like as used herein, 
represents a compound having a chemical structure encompassed by formula I, and 
includes any and all isomers (e.g., enantiomers, stereoisomers, diastereomers, 
rotomers, tautomers) and prodrugs of the compound. These compounds can be 
neutral, acidic or alkaline, and further include their corresponding pharmaceutically- 
acceptable salts, solvates, esters, and the like. 
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in J^^JT"* " ^ inS,an ' inVen " 0n C ° nte ~' — 

chroma,o g raphy column during separation from a diasiereomenc J"*™. 
The following are referred to herein by the abbreviations indicated- 

IXtr TT e,han °' <EtOH,: m ~ «~ a " - or 

(CiZol : ( T AC,: N ' N - dime ^"— (DMF); trifiaoroacetic ac d 
(TEA), tr^oroacet,canhydhde (TFAA); 1-hydroxybenzotnazole (HOBT)- m 
o oroperbenzoic acid (MCPBA); thiamine <E W); diethy, ether Et^yl 
h ore, te (CIC02Et); H 3.ime t hy,aminopropy,,3-e t hy, carbodLl 

BuLi)- trie h I! r ° hl0nde <ACC,,: aCeto "«* (CH 3 CN); n-bu t y„i, hium (n . 

Li) , tnethylamme (TEA); methyl iodine (Mel); dimethyl sulfoxide (DMSOV 

«m,ne (DEA); isopropanol „PA); ,-methylmorpholine (NMM) acetic acid 
(AcOH); lithium aluminum hvdride (\ ahv h: * * u t , 

aluminum hydride (DIBAL H "1 , " '° arb0na,e (BOC >* dfeub ^' 

anhydride (Ac 2 0> " ma9 " eSiUm (MeM 9 B * - acetic 

in *a t e A ;r e d W iir the fo " owin9 ,erms have ,he — 
piX'rr " on8 or more " ~ ,y 1 * «■ ™- « 1 <° e. 

can ^ Antineoplastic a 9 en, - m eans a chemotherapeufic a gent effective a g ains, 
Concurrently - means (1 , simultaneously In time; and 



PCT/US02/2S181 



WO 03/022835 



13 



Sequentially - means (1 ) administration of one component of the method ((a) 
compound of the invention, or (b) antineoplastic agent and/or radiation therapy) 
followed by administration of the other component; after adminsitration of one 
component, the second component can be administered substantially immediately 
after the first component, or the second component can be administered after an 
effective time period after the administration of the first component; the effective time 
period is the amount of time given for realization of maximum benefit from the 
administration of the first component. 

CHEMOTHERAPEUTIC AGENTS 
Classes of compounds that can be used as the chemotherapeutic agent 
(antineoplastic agent) include: alkylating agents, antimetabolites, natural products and 
their derivatives, hormones and steroids (including synthetic analogs), and synthet.cs. 
Examples of compounds within these classes are given below. 

Alkylating agents (including nitrogen mustards, ethylenimine derivatives, alky! 
sulfonates, nitrosoureas and triazenes): Uracil mustard, Chlormethine, 
Cyclophosphamide (Cytoxan*), Ifosfamide, Melphalan, Chlorambucil, Pipobroman, 
Triethylenemelamine, Triethylenethiophosphoramine, Busuifan, Carmust.ne, 
Lomustine, Streptozocin, Dacarbazine, and Temozolomide. 

Antimetabolites (including folic acid antagonists, pyrimidine analogs, purine 
analogs and adenosine deaminase inhibitors): Methotrexate, 5-Fluorouracil, 
Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, 

Pentostatine, and Gemcitabine. 

Natural products and their derivatives (including vinca alkaloids, antitumor 
antibiotics, enzymes, lymphokines and epipodophyllotoxins): Vinblastine, Vincristine, 
Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubic.n, 
Idarubicin, paclitaxel (paclitaxel is commercially available as Taxol @ and is described 
in more detail below in the subsection entitled "Microtubule Affecting Agents"), 
Mithramycin, Deoxycoformycin, Mitomycin-C, [.-Asparaginase, Interferons-a and B 
(especially IFN-a), Etoposide, and Teniposide. 

Hormonal agents and steroids (including synthetic analogs): 17a- 
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone, 



) 
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Dromostanoione propionate, Tesfoiactone, Megestrolacefate. Tamoxifen 

Chloral n,S °'° ne ' Me,hy,,eSt ~ P -"'-one, Triamcinotone 
Ch,oro,nan,sene, Hydroxyprogesterone, Aminogiufethimide, EstramusUne 

Medroxyprogesteroneacetate, Leuprolide Flutamide T ; ^ 
5 Zoladex. Hutamide, Toremifene, goserelin and 

corn^TZTcZ ' n0r9aniC C ° mP,eXeS 35 Nation 

Droioxinne and H e Xa ^l ^ ^ ****** 

' cherdor'" 0 " 5 ^ ef,eCHVe ad ™"" of most of fhese 

chemotherapeutio agents are known to those skilled in the art In artdr ,k 
administration is desorihed in the standard literature F e ami h L"' 
of manyofthechemnth»r=„„ .• example, the administration 

Referent" fPHPt 3960,8 " deSC * ed h ,he " Ph ^"*' Desk 

MICROTUBULE AFFECTING AGENTS 

formation an^r I ill " ^7 " r"' 0 ^ * ^ 

— or agents:!: ^ """*» 

skill in ""dt: ? emS USe,U ' " — - - — - those of 

Ha,ichond„; B t 3 S Z " a "° C ° ,ChiCine ^ ^ 

33410), dolasta in 10 N C 6 T '"l ^ ^ NSC 

332598), paclitaxe, (W ^^^-T 5 1538S8) ' ^ < NSC 
NSC 608832), thioc Ichieine (NSC 36 79 , 7 " ^ 

suifate (NSC 4 9842 ), vinoris i e s ^ N ^r ine ,iT C VlnWaS ' ine 
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M AP4, and the like. Examples of such agents are a,so described in the seen c and 
paten, titerature. see, e.g., Bulinski (1997) J. Cet, Sci. ,10:3055-3064, Panda ( 997, 
Proc. Nat,. Acad. Sci. USA 94:10560-10564; Muhlradt (1997) Cancer ^ 
3346; Nicotaou (1997) Nature 387:268-272; Vasquez (1997) Mol. Bioi. Cell. 8:973- 
985; Panda (1996) J. Biol. Chem. 271:29807-29812. 

Particularly preferred microtubule affecting agents are compounds with 
paclitaxel-like activity. These include, but are no, limited ,o, paclitaxel and paclitaxe, 
derivatives (paclitaxel-like compounds) and analogues. Paciitaxel and its denvahves 
are available commercially. In addition, mefhods of making paclitaxe, and 
derivatives and analogues are well known to those of skill in the art (see, e* U.S. 
Patent Nos: 5,569,729; 5,565,478; 5,530,020; 5,527,924; 5,508,447; 5,489,589; 
5,488,116; 5,484,809; 5,478,854; 5,478,736; 5,475,120; 5,468.769; 5,461,169; 
5 440 057; 5,422,364; 5.41 1 ,984; 5,405,972; and 5,296,506). 

More specifically, the term -paclitaxe,- as used herein refers to the drug 
commercial available as TaxoP (NSC number: 125973). Taxol« inhibits eukaryohc 
cell replication by enhancing polymerization of tubulin moieties into stabtaed 
microtubule bundles that are unable to reorganize into the proper structures for 
mitosis Of the many available chemotherapeutic drugs, paclitaxel has generated 
interest because of its efficacy in clinical trials against drug-refractory tumors 
including ovarian and mammae gland tumors (Hawkins (1992) Oncology, 6: 17-23, 
Horwitz (1992) Trends Pharmacol. Sci. 13: 134-146, Rowinsky (1990) J. Natl. Cane. 

Inst. 82: 1247-1259). 

Additional microtubule affecting agents can be assessed using one of many 
such assays known in the art, e.g., a semiaufomated assay which measures the 
tubulin-polymerizing activity o, paclitaxe! analogs in combination with a cellular assay 
to measure the potential of these compounds to block cells in mitosis (see Lopes 
(1997) Cancer Chemother. Pharmacol. 41:37-47). 

Generally, activity of a test compound is determined by contacting a cell with 
that compound and determining whether or not the cell cycle is disrupted, in partner, 
through the inhibition of a mitotic event. Such inhibition may be mediated by 
disruption of the mitotic apparatus, e.g., disruption of normal spindle formation. Cells 
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in which mitosis is interrupted may be characterized by altered momho, , 
n*ro,ub U ,e compaction, increased chremosome numL eto , ^ ^ <e ' 9 " 

active ':: zzz ttt °° mpounds wi,h 

a ce„s ( enved om n : COmPOUndS ~ a9ain * ~ WR 21 
altered celMa mcr h ^ *"' inhlDi "'° n ° f Pro,iferati °" and/or fo r 

screen "! 7 ^ m '° ro,Ubule * *o 

.escdbid by "I s b D ; tei,e : ~ - - ^ are 

10 y 0rter(1995 ) Lab - Anim. Sc..,45(2):145-150 

-nose 0 ?« : tt o, T scree : ins compounds for desired ac,i ^ « - *»*" .° 

assembiy 1^!^"* ""»» ** * "icrotobuie 

^ a,sc provides ln vltm ana m vim _ for 

Methods for the safe and effective administration of ,h» =k 
-icrotobute affecting agenfs are known to those s ted in a TT™"" 

-*"-» iS — ~ - -ndard Z^ ^l ^T^ 
of many of the chemnth*r=r^ *• example, the administration 

> Reference- OT^T^L 3960,3 " deSC * 9d ,he " Physicia "*' 

OTB^S editi0 " <MediCal ECMOmiCS C ° m — M «-a, " 

-^^sriT' ,he ; se of a co ~ ° f - * - 

meaicine, which in combination with at least nno a 
agent (i.e. agents that derrp^o o w anti-androgenic 

|nh,bitors of 17P -Hydro X ys,e ro ,d dehydrogenase type l^^T** 
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Types of androgen or estrogen dependent diseases include, but are not limited 
to, prostate cancer, benign prostatic hyperplasia, prostatic intraepithelial neoplasia, 
acne, seborrheas, hirsutism, androgenic alopecia, precocious puberty, adrenal 
hyperplasia, and polycystic ovarian syndrome, breast cancer, endometriosis and 
5 leiomyoma. 

This invention also provides the use of a compound of the invention in the 
manufacture of a medicine, which in combination with at least one agent useful in the 
treatment or prevention of benign prostatic hyperplasia, is for the use comprising the 
treatment or prevention of benign hyperplasia. Examples of such agents include, but 

10 are not limited to, alpha-1 adrenergic antagonists, e.g. tamsulosin and terazosin. 

This invention also provides the use of a compound of the invention in the 
manufacture of a medicine, which in combination with at least one potassium channel 
agonist e.g. minoxidil and KC-516, or 5a-reductase inhibitor, e:g., finasteride and 
dutasteride, is for the use comprising the treatment or prevention of hair loss. 

1 5 The present invention also provides the use of a compound of the invention in 

the manufacture of a medicine, which when administered to a mammal in combination 
with one or more of a chemotherapeutic agent, biological agent, surgery, or radiation 
therapy, is for the use comprising the treatment of prevention of proliferative diseases, 
especially cancers (tumors). 

20 The anti-cancer agent, and/or surgery and/or radiation therapy may be 

administered concurrently or sequentially with a compound of the invention. 

Examples of cancers (i.e. tumors) which may be inhibited or treated include, 
but are not limited to, lung cancer (e.g., lung adenocarcinoma), pancreatic cancers 
(e.g., pancreatic carcinoma such as, for example, exocrine pancreatic carcinoma), 

25 colon cancers (e.g., colorectal carcinomas, such as, for example, colon 

adenocarcinoma and colon adenoma), renal cancers, myeloid leukemias (for 
example, acute myelogenous leukemia (AML), thyroid follicular cancer, 
myelodysplastic syndrome (MDS), bladder carcinoma, epidermal carcinoma, 
melanoma, breast cancer and prostate cancer. 

30 Preferrably for compounds of the Formula (I), 



WO 03/022835 



PCT/US02/2.X1X1 



18 

R 1 and are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl, each optionally substituted with one to six 
groups selected from the group consisting of: 

a) halogen; 

b) -OCF 3 ; 

c) -CF 3 ; 

d) -CN; 

e) (C1-C20)alkyl or R 18 -(C1-C20) alkyl; 

f) heteroalkyl or R 18 -heteroalkyl; 

g) aryl or R 18 -aryl; 

h) heteroaryl or R 18 -heteroaryl; 

i) arylalkyl or R 18 -arylalkyl; 

j) heteroarylalkyl or R 18 -heteroarylalkyl; 

k) hydroxy; 

I) alkoxy; 

rn) aryloxy; 

n) -S0 2 -alkyl; 

o) -NR 11 R 12 ; 

P) -N(R 11 )C(0)R 13 ; 

q) methylenedioxy; 

r) difluoromethylenedioxy; 

s) trifluoroalkoxy; 

t) -SCH 3 ; and 

u) -S0 2 CF 3 ; 

R 4 , R 5 , R 7 and R 8 are the same or different and are independently selected 
from the group consisting of H, alkyl, heteroalkyl, aryl, cyc.oa.kyl, arylalkyl, heteroaryl, 



heteroarylalkyl, heterocycloalkyl, -OR 14 , -NR 11 R 1: 

R 13 (0)C(R 11 )N- 




R 14 o — > i R ,2 R i V 




and 
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provided that when Z and/or X is N then R 4 , R 5 , R 7 and R 8 are each not -OR 14 or 
-NR 11 R 12 ; 

R 11 is selected from the group consisting of H and alkyl. 
More preferrably for compounds of the Formula (I). 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl, each optionally substituted with one to six 
groups selected from the group consisting of: 

a) halogen; 

b) -OCF 3 ; 

c) -CF 3 ; 

d) . trifluoroalkoxy; 

e) (C1-C6)alky or R 18 -(C1-C6)alkyl; 

f) heteroalkyl or R 18 -heteroal.kyl; 

g) . aryl or R 18 -aryl; 

h) arylalkyl or R 18 -arylalkyl; 

i) heteroarylalkyl or R 18 -heteroarylalkyl; 

j) alkoxy; 

k) -S0 2 -alkyl; and 

I) -SO2CF3; 

R 4 , R 5 , R 7 and R 8 are the same or different and are independently selected from 
the group consisting of H, alkyl, heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl, 

R 14 0 _\ ^ R 12 R 11 N- 

heteroarylalkyl, heterocycloalkyi, -OR 14 , -NR 11 R 12 , 

R 13 (Op(R 11 )N— ) § 8 

and / \ provided that when Z and/or X is N then R 4 , R 5 , R and R are 

each not -OR 14 or -NR 11 R 12 ; 

R 11 is selected from the group consisting of H and alkyl; and 

Z is C. 

Even more preferrably for compounds of the Formula (I), 
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~~ sel ecjjrc:rx a : op,iona " y s ~ wi,h °- * * 

a ) halogen; 

b ) -OCF 3 ; 

c ) -CF 3 ; 

d ) alkoxy; 

e) trifluoralkoxy; 
0 (Cl-C6)alkyl; 
9) -S0 2 -alkyl; and 
h) -SO2CF3; 

R 3 is H or -OH, provided that when X is N, is not _ OH , 




the group consisting of H, ( C1-C6)alkyl, heteroalkyl and , 

*V£Z7" ^ 9r ° UP C ° nSiSti " 9 ° f H ' a ' kyl ' «- ^-oary,- 
2 is ^ group consisting of H and alkyl; and 

Ye. even more preferably for compounds of ,he Formula („ 

S rou P j:zzzz7:: dif, : em and are 

-PS ^ B Jirnr^ w * - * * 

a ) halogen; 

b ) -OCF3, 

c ) alkoxy; 

d ) trifluoroalkoxy; 

e ) -CF 3 ; 

. f ) -S0 2 -alkyl; and 
9) -SO2CF3; 
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R 3 is H; 

R 4 and R 5 are the same or different and are independently selected from the 



HO- 



group consisting of H, (C1-C6)alkyl, heteroalkyl, and / 

R 6 is selected from the group consisting of -C(0)R 15 and -S0 2 R 15 ; 

R 7 is selected from the group consisting of H, alkyl, -OR 14 and -NR 11 R U , 
provided that when X is N, R~ is not -OR 14 or -NR 11 R 12 ; 

R 8 is selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R 11 is H or alkyl; and 

Z is C. 

Still even more preferrably for compounds of the Formula (I), 

R 1 and R 2 are the same or different and are independently selected from the 

group consisting of phenyl and pyridyl, each optionally substituted with one to six 

groups selected from the group consisting of: 

a) Br, F or CI; 

b) -OCF 3 ; 

c) -CF 3 ; 

d) methoxy; 

e) ethoxy; 

f) cyclopropylmethoxy; 

g) -OCH 2 CF 3; 

h) -S0 2 -alkyl; and 

i) -SO2CF3 
R 3 is H; 

R 4 and R 5 are the same or different and are independently selected from the 
group consisting of H, methyl, ethyl, isopropyl, t-butyl and heteroalkyl; 

R 7 is selected from the group consisting of H, -OR 11 and alkyl; 

R 8 , R 9 , R 10 , R 1 \ R 12 and R 14 are each independently selected from the group 
consisting of H and alkyl; 

R 13 is alkyl; 

R 15 is selected from the group consisting of -NR 16 R 17 , -OR 16 and alkyl; 
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R 16 and R 17 are the same or different and are independently selected from thP 
.cup consisting of H and a, ky ,, provided tnat wHen R 15 is ^, R 16 noT H and 

l.lustrative compounds of Formula (I) are shown beiow in Table A where 
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o 




J. 








S17 


SIS 




CI 

JL^ci 


O^NH 2 




S19 


S20 




CI 


0"^NH 2 




S21 


S22 
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S123 



S124 
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S143 
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Purred are compounds represented by the following numbers from Table A 
« , « S7 9 S11 S16 S18,S22,S26,S28,S30,S35,S37.S46.S48. 

and S204-240. 

More preferred are compounds represented by the .Cowing ™"^»^ n 
Table Aabove: 81. 88. S11, S26, S30, 837. 844. 846, 848^8 0. 852, ^55 857, 
S59. 861, S63, S6 5 , 870, 885, 890, 892, 8101, 8107-108 8 IMIfc 8 . 3126 
13 1 8139, 8141. 8145, 8147. 8157-160, S168, 8170, 8172-175, and S219-229. 

E ,en more preferred, is a compound represented bythe«o,,™n g n-bes from 
u, a K «■ *1 58 S11 S26 330,837,848,850,554,361,365,870,585, 
rot ^^""sl^a, .13, 3.57. 60. — S21,220. and 8225- 
228. 

ye, even more preferred compounds are represented by .he following numbers 
* u cp c/ir cso S54 S108, S160, S174, and S220. 

a„ isomers, including diaslereomers, enanfiomers and relatione, 
contemptaled as being pad of this invention. The invenUon ™^°^T 
in both pure form and in admixture, inciuding racemic m.xtures. Isomers can 
pZdTsing conventions, technigues, or by separating isomers o, a compound of 

"compounds of formu,a , can axis, in unsoivaled and solvated forms, including 
hydra ted forms. ,n genera,, the so.va.ed forms, with pharmaceutic* accep « le 
slants such as water, ethano, and .he like, are eguivalent to the unsoivaled forms 

for numoses of this invention. 

P A compound of ,ormu,a , may form pharmaceutical acceptable salts w,th 
• nrt inoroanic acids or bases. Examples of suitabie bases for salt formahon 
Z2 bu I "ltd 10. sodium hydroxide, lithium hydroxide, potassium 
, hXide, and calcium hydroxide. Also contemplated are salts formed w„h 
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Pharmaceutical acceptable amines such as ammon.a, a,ky, amines 

hy Wytamines, N-me,hy,g,ucamine and the Certain compounds wii, be 

1 r« ? lhose compounds which possess a ca *°*" - ~ « 

9 oup. sat ts of phenols can be made by heating acidic compounds with any of the 
5 ove menaoned bases according to procedures wet, Known ,o those 

For purposes of the invention aluminum, gold and silver salts of the compounds a" 
a so contested. Samples of suitable acids for sal, formation are hyd oil 
s uno, phosphoric, acetic, citric, ma.onic, sa,icy,ic, malic, fumaric, succinic Torbic 

10 2 d C ' "!?' ™° ° thSr mi " eral acids we,, Known 

s«ed ,n the ari. The sa„s are prepared by contacting the free base forms with a 

STZT of the desired acid ,0 produce a sa " in ,ne — ~ 

The free base forms may be regenerated by treating the sal. with a suitable di,u,e 
ueous base solution, such as dilute agueous sodium hydroxide, lithium hyd ^e 
15 b~ ydr0XWe ' 0a ' CiUm -—ate, ammonia oLium 

AS described *ove- «1e invention provides the use of a compound of formula 
ff> n «he manufacture of a medicine for treating proiiferative diseases (cancer 
lncludlna/trfi?^tinn/ir,^niK; +: „«^^- ... ^cancer), 



20 



25 



30 



... 'a K'wicidLivB a seases canrp.r^ 

noludrng /treating (inhibiting, the abnormal growth of cells, including ,r Ti med ce„s 
n a Pat , „ need of such (reatmen( (e g a ^ a 8 n f ce„s, 

"~«B. ~ ntly or seguentially, an effective amount of a compound of this 
u " effeC " Ve am ° Um °' 3 agen,, biologica agent 

0^™ Abnol, 
growth of ce„s means cell growth independent of normal regulator mechanisms 
e.g., contact inhibition or apoptosis,, including the abnorma growth of ( Z cells 
aumors, expressing an activated ras oncogene; (2, tumor J s in which ^ Ce " S 
protetn ,s activated as a resu,. of oncogenic mutation in another gene- and ^beri 
and malignant ce„s of other proliferative diseases ' ' 9 " 

.reatin ' or T^™"*' ,te ^ ° f «» present invention include uses for 

treattng or ,nh,b,t,ng tumor growth in a patient in need of such treatment (e o a 
naamrna, such as a human) by administering, concurrent, or ^ an 
effecve amount of a compound o, this invention and (2, an effective amoulf 
antineoplasticfmicrotubule agent; b,ologioa, agent, andjt 



PCT/IIS02/281SI 



WO 03/022X35 



57 



10 



15 



20 



25 
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and/or radiation therapy. Examples of tumors which may be treated include, but are 
not limited to, epithelial cancers, e.g., prostate cancer, lung cancer (e.g., lung 
adenocarcinoma), pancreatic cancers (e.g., pancreatic carcinoma such as, for 
example, exocrine pancreatic carcinoma), breast cancers, renal cancers, colon 
cancers (e.g., colorectal carcinomas, such as, for examp.e, colon adenocarcinoma 
and co.on adenoma), ovarian cancer, and bladder carcinoma. Other cancers that can 
be treated include melanoma, myeloid leukemias (for examp.e, acute myelogenous 
leukemia), sarcomas, thyroid fol.icu.ar cancer, and myelodysplastic syndrome. 

BIQI OPTICAL DATA 
17^-hvdroxysteroid deh ydrogenase inhibition data 
Methods: 

To prepare human recombinant type 3 17 P -hydroxyster0id dehydrogenase 
enzyme (17 P -HSD3), HEK-293 cells stably transfected with human 17(5-HSD type 3 
were cultured to confluency and harvested for enzyme. The cells were suspended ,n 
isolation buffer (20 mM KH 2 P0 4 , 1 mM EDTA, 0.25 M Sucrose, 1 mM PMSF, 5 ug/m! 
pepstatin A, 5 pg/m. antipain and 5 ,g/m! leupeptin) to a concentration between 5.0 x 
10 6 and 1 0 x 10 7 cells/ml. The cells were sonicated on ice using a m.cro-ultrason.c 
cel. disrupter at an output setting of No. 40 for four 1 0 second bursts. The broken 
cells were then centrifuged at 100,000 x g for 60 min at 4°C, and the resulting pellet 
was resuspended, aliquoted into microfuge tubes, and stored at -80°C. 

To measure conversion of -C-androstenedione to "^testosterone, wh.ch 
occurs primarily through the enzymatic action of 17 P -HSD3, reaction buffer (12.5 mM 
KH,P0 4 1 mM EDTA), NADPH cofactor (1 mM final), test compound, 17 P -HSD3 
enzyme (30,g protein) and "C-androstenedione substrate (100 nM; 2.7 nCi/tube) 
were added to 1 3 x 100 borosilicate glass tubes to a total volume of 0.5 mL/tube. The 
tubes were placed in a prewarmed 37°C water bath for 30 minutes. The reaction was 
then stopped by adding 1 ml of ethyl ether. The tubes were centrifuged for 20 m.nutes 
at 3000 rpm at 4°C in a table top centrifuge and then snap frozen .n a dry .ce- 
methanol bath. The ether layer was decanted into another glass tube, and then 
evaporated to dryness using compressed nitrogen gas. The samples were 
resuspended in chloroform (20 mL) and spotted onto silica G60 thin layer 
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C ^ m ^ZTXc>nXTlT n T e SUbS,ra,e " C ~rone product 
were dried, exposed o re j h sl^" 7'°™^ aC9 ' a ' e ^ ^ 
Phosphorimager. " qUam " a ' ed on a FU "» RAMOO 

The percent inhibition of 17fs-H<?m . • 

Percent „ f maximum specific J^S^ ,"«£ T"" ^ 
defined by the following equa(jon 9 < ^ 1 00 *■ The percent of MSB is 
minute": e '" dpm presents "disintegrations per 

%MSB = 

(dpm °' ^^^^^ X ,00 

Chang- Prusoff equ 9 atjon ^ '° dete ™- ™bifion constant ("Ki, uslng the 

5 * -^^cZ2:zz:r: 9 formuia 1 can >nm " 

affinities to bind 17p-HSD3 as meas k inVent '° n eXhiblt P°<e"t 

(Potencies, for these compo nds ar e " ^ ^ «*«- 

ematier fhe Ki value, fhe n^o," a * m6aSUrin9 8 "* M 
enzyme. ^ ' S 3 COmpound *»• inhibiting a particular NK 

^zzT:::::z nth : have a raa9e ° f 1 *, 

Preferably, compound S T '* ™ * ab °"' 

O OOS n M to 100 nM, Jl'lS^ro £X T * ^ ^ °' "~ 
about 0.005 n M to ,0 nM. Yet even more n r ' ^ m ° re preferab ry 

-vity in the range of about oZlZo^ "~ * — 

Solid form preparations include powder HaC 7"" °" * ^ S °' id ° r 
cachefs and suppositories. The powde. 9r3nUleS ' C " , " ,te8 - 

5 to abou, 95 percent active ingredient Sulb * « ^ ab »< 

e. 9 „ magnesium carbona.e. m g tl s ara^T T ^ ^ * "» ««• 

urn stearate, talc, sugar or lactose. Tablets, 
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powders, cachets and capsules can be used as solid dosage forms suitable for oral 
administration. Examples of pharmaceutical^ acceptable carriers and methods of 
manufacture for various compositions may be found in A. Gennaro (ed.). Remington s 
Pharmaceutical Sciences, 18* Edition, (1990), Mack Publishing Co., Easton, 
5 Pennsylvania. 

Liquid form preparations include solutions, suspensions and emulsions. As an 
example may be mentioned water or water-propylene glycol solutions for parenteral 
injection or addition of sweeteners and opacifies for oral solutions, suspenses and 
emulsions. Liquid form preparations may also include solutions for intranasal 

10 administration. . 

Aerosol preparations suitable for inhalation may include solutions and sol.ds .n 
powder form, which may be in combination with a pharmaceutical^ acceptable carrier, 
such as an inert compressed gas, e.g. nitrogen. 

Also included are solid form preparations which are intended to be converted, 
15 shortlv before use, to liquid form preparations for either oral or parenteral 

administration. Such liquid forms include solutions, suspensions and emuls.ons. 

The compounds of the invention may also be deliverable transdermal^. The 
transdermal composition can take the form of creams, lotions, aerosols and/or 
emulsions and can be included in a transdermal patch of the matrix or reservoir type 
20 as are conventional in the art for this purpose. 

Preferably, the compound is administered orally. 

Preferably, the pharmaceutical preparation is in a unit dosage form. In such 
form the preparation is subdivided into suitably sized unit doses containing 
appropriate quantities of the active component, e.g., an effective amount to achieve 

25 the desired purpose. 

The quantity of active compound in a unit dose of preparation may be varied or 
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg to 
about 750 mg, more preferably from about 0.01 mg to about 500 mg, and most 
preferably from about 0.01 mg to about 250 mg, according to the particular 

30 application. 

The actual dosage employed may be varied depending upon the requ.rements 
of the patient and the severity of the condition being treated. Determination of the 
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5 



proper dosage regimen for , particular situa(ion fe 

5 w„, be freqUenCy ° f adminis,ralto " «* *e compounds of formuia (,) 

» H aCC ° rdin9 '° ^ iUd9men ' ° f ' he °'«an (physician 

«- — : n r;~r;:3;::r; ,a r be 

^py week out of fhree weeks or fhree out of four weeks, may also be 

s :rz e r,T and/or radiation ,heraw ca - be — - w °n - 

Qisease being treated and the known effer^ of tho oh 

radiation therapy on that disease Z "T ohemotherapeutic agent and/or 

adm.n.strat.on) can be varied in view of the observed effects of th. h 

responses of the d,sease to the administered therapeutio agents. 
TABLE 1 n 

Cisplatin: 

50- 100 mg/m 2 every 4 weeks (IV)* 

Carboplatin: 

300 - 360 mg/m 2 every 4 weeks (IV) 

Taxotere: 

60- 100 mg/m 2 every 3 weeks (IV) 
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Gemcitabine: 750 - 1 350 mg/m2 every 3 weeks (IV) 

Taxo | : 65 - 1 75 mg/m2 every 3 weeks (IV) 

5 

*(IV)-intravenously 

Anti-androgenic agents, anti-benign prostatic hyperplasia agents, potassium 
channel agonists and biological agents can be administered in association with the 

10 compounds of the present invention according to the dosage and administration 
schedule listed in the product information sheet of the approved agents, in the 
Physicians Desk Reference (PDR), as well as therapeutic protocols well known in the 
art. It will be apparent to those skilled in the art that the administration of the agents 
can be varied depending on the disease being treated and the known effects of the 

1 5 agents on that disease. Also, in accordance with the knowledge of the skilled 

clinician, the therapeutic protocols (e.g., dosage amounts and times of administration) 
can be varied in view of the observed effects of the administered agents on the 
patient, and in view of the observed responses of the disease to the administered 
therapeutic agents. 

20 Compounds of formula (I) may be produced by processes known to those 

skilled in the art in the following reaction schemes and in the preparations and 
examples below. 

The compounds of this invention can be prepared as illustrated by the 
representative examples below. 
25 Scheme 1 
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- 1 J K 2 C °3 A 

R 4 ^nT r^N' BOC ~j<r " } ' 4MHC ' 



o 




CH 3 CN R 4 ^N r^N' BOC 2. acylation 




r V r2 

K N r n 




As shown in Scheme 1, the piperazine-piperidine core may be added to 
appropnate chiohde. Deprot ecUon and action gives the desijd p ro d uc « 



an 



H R 1 \^R 



+ I J 

CI R4->V M ^ 



Scheme ? 
K 2 co 3 ^ 



H CH 3 CN R 4 ^^ 



H v %OC 



I 1 1.4MHCI n 

O' 





Scheme 3 
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BOC 

H R 4 N 

-N. K 2 CQ 3 K V'N 1.4MHCI. 



0 

2 



The regiochemical analogs can be prepared through the sequential 
modification of protecting groups as shown in Scheme 3 above. 
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Scheme 4 

R -CHO * M - R! — R ' Y * . R , , 

Scheme d 

?°2 H boc.o co ^ ^Ph 



R 4 ^NHBOC ~ . VV R 

' Ph -^N. ^co 2 Me R 4 ">Ad 

H 



^Ph R 
LAH . >^R 5 „ h 



H R 4 "Nr 

H 



1. BOC 2 0 

2. H 2 /Pd-C 



H 



ST 



N" 
BOC 



The substituted pipelines can be prepared ,h u 
com m ercia, ly avaiiabie diKetopiperazines or Z " * °< 

acids, as shown in Scheme 5 above fror " <"e desired amino 

ScjTem_§_6 

BOC 2 0 ^%OC 

The N-BOC or N-acyl piperidine acetic acid can bp 
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* i h hor^in iq exemplified by the following preparations and 
The invention disclosed herein is exempim« y 

Alternative mechanistic pathways and analogous structures may 
skilled in the art. 

prepaj^atwe_examplejL 




.OH 

O; 




NHBOC 

H 



, *■ of DCC (43 2 mL 1 0 M in CH 2 CI 2 , 1 -0 eq.) in CH 2 C 2 (200 mL) at 
n To a solution of DCL, (4cs.z mL, .u 

^ h m f ROC L leucine (10 g, 43.2 mmol). To the results slu.ry was 
0 °C was added N-t-BOC-L-leucme y, roG11 itina 

ii • i fl ;q 1 mi i o eQ ) over 15 minutes. The resulting 
added ethyl N-benzylglyc.nate (8.1 mL, i v eq.; 

at 0 °C for 2 hours and room temperature 1 hour, filtered and 
• solut.on was stirred at 0 C for hou The intermediate was . 
concentrated to give an oil (20.7g, LCMS. MH 407). 
l5 dissolved in CH 2 C 2 (150 mL) through which HC, (g) was ^^TZ**** 
solution was purged with N 2 and concentrated under 

- — * ~ oTolt^ and 
20 yield). LCMS: MH + = 261. 

pREPAKAJJVEEXAMr^^ 

By essentially the same procedure set forth in Preparative Example 1 , usmg 
By essentially r compounds listed 

the appropriate amino acids listed in Column 2 of Table 1 below, 
25 in Column 3 of Table 1 (CMPD). were prepared. 
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TABLEt 



n Prep. E 
I ^ 

~ 3 


x - Column 2 
Q^oh 

Y 


Column 3 


~P CMPD : 
r ~LCMSl ] 
MH + = 233 


4 


Q^OH 


O 

' -^nX 

1 


LCMS: 

ft A L_l + . 

MH =261 


H 






I LCMS; 
MH + = 261 

I 


L 


^^-^SmHBOC 




LCMS: J 
MH + = 249 




O^OH 
jf^p^NHBOC 


Or«X 


LCMS: j 
MH + =281 
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ppf paraTIVE EXAMPLE 6 
H H 



10 



15 



20 



To a solution of (S)-3-isopropyl-2,5-piperazinedione (5.0 g, 32 mmol) in THF 
(1 00 mL) at 0 °C was added LAH (1 37 mL, 1 .0 M in THF, 4.3 eq.) dropwise. After the 
addition was complete, the resulting solution was heated to reflux overnight. The 
reaction mixture was cooled to room temperature and quenched by the slow, 
sequential addition of water (5.23 mL), 1 N NaOH (5.23 mL), and water (5.23 mL). 
The resulting slurry was diluted with EtOAc and filtered through a plug of Celite. The 
residue was washed with EtOAc (4 X 1 00 mL) and the combined organics 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography using a gradient of 5% MeOH, 10% MeOH, 5% (10% NH 4 OH) .n 
MeOH, 10% (10% NH4OH) in MeOH, and 20% (10% NH4OH) in MeOH in CH 2 CI 2 to 
give a solid (3.03 g, 74% yield). LCMS: MH + = 129. 

PRFPARATIV F FXAMPLE 7-13.1 
By essentially the same procedure set forth in Preparative Example 6, using 
the appropriate piperazinediones listed in Column 2 of Table 2 below, the compounds 
listed in Column 3 of Table 2 (CMPD) were prepared. 

TABLE 2 



Prep. Ex. 


Column 2 


Column 3 


CMPD 


7 


H 


P 

H 


LCMS: MH T = 233 
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P RFPARATIVE EXAMPLE 14 




To a solution of the product from Preparative Example 9 (8.2g, 31 .5 mmo!) in 
CH 2 CI 2 (300 mL) was added (BOC) 2 0 (7.5 g, 1.02 eq.). The resulting solution was 
stirred at room temperature overnight. The reaction was quenched by the addition of 
saturated NaHC0 3 and separated. The organic layer was washed with brine.dried 
over Na 2 S0 4 , filtered, and concentrated under reduced pressure. The crude product 
was purified by flash chromatography using a 10% EtOAc in hexanes solution as 
eluent (10.6 g, 99% yield). LCMS: MH + = 333. 

PREPARATIVE EXAMPLES 15 AND 16 
By essentially the same procedure set forth in Preparative Example 14, using 
the appropriate compound from Preparative Example 8 and Preparative Example 12 
listed in Column 2 of Table 3 below, the compounds listed in Column 3 of Table 3 
were prepared: 



TABLE 3 



Prep. Ex. 


Column 2 


Column 3 


CMPD 


15 


H 




LCMS: 
MhT = 305 
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LCMS: 
MH + = 335 



Step A: 



PBEPARATiyE_EXAj^^ 




:o 2 Et 



To a solution of piperidine-4-acetic acid MO 0 a 70 n 
was added concentrated HC, (2.68 mL 2 2 eo The 1 I ' ^ ^ 

reflux for 12 hours. The reactfon m.v. The resu,t ' n 9 ^ion was heated at 

" ne reaction mixture was concentrator* . 
and used without furtner purifjcation (1 „ g 84% ~< ed »*« reduced pressure 



StepJB, 



HN 




~C0 2 Et 



H 2 N^N 
if 




'CQ 2 Et 



-o„ from d : reparative Exampie * *> * <- » - 

2 ^ou mL; at 0 C was added TMSNCO ffii m i cn 
THA ,2.0 mL. 1 , 5 eq ., T he resuiting soiution wa sTe d a t 0° C ,T " * 

~ ov the addition wa t er and diiuted witn ^Zhco T ^ 
extracted w„n CH 2 C, 2 and , h e combined or B anics dried over Na so « T" 
concentrated. The crude* nrnrw Na 2 S0 4 , filtered, and 

<10%>NH 4 OH in MeOH C c T " * flaSh Ch ™ ato 9™^ -i ng an 8: 92 
^ eOH.CH 2 C, 2 -lu„onase,uen.(1. 2g . 60%yield) . FABMS:MH . = 
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STEP C: 

O O 




A solution of the product from Preparative Example 17, Step B (1.23 g, 5.7 
5 mmol) and LiOH (0.33g, 2.4 eq.) in CH 2 CI 2 (29 ml_), EtOH (29 mL) and water (14 mL) 
was heated at reflux 3 hours. The resulting solution was cooled to room temperature, 
neutralized by the addition of 1N HCI (16.1 mL, 2.98 eq.) and concentrated under 
reduced pressure. The reaction product was further dried by the azeotropic removal 
of water with toluene to yield a gum (1.1 g, quantitative yield). FABMS: MH + = 187. 
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PREPARATIVE EXAMPLE 18 



Step A: 



HN. 




C0 2 Et 




C0 2 Et 



To a solution of the product from Preparative Example 1 7 Steo A I? « 19n 
-mo,) and 5-chlorodibenzosuberane (3.4 g 1 2 eo ) in CH L " 
TEA (3.4 mL . ,0 e,) and the resulting soLn s r 
10 mixture was guenched by the addition of 1 N NaOH and exTa^w^h C H c " Th 
combined organics were dried over Na 2 S04, filtered and concent The e d 
Product was purified by flash chromatography using a 50 ■ 50 EtO h 
eluent (3.45 g, 79% yield). B ° AC : h6XaneS mix as 

15 



20 



25 



StepB: 




co 2 Et 




C0 2 H 



A solution of the product from Preparative Example 1 8 Step A (3 45 „ o « „ 
was heated to reflux in MeOH (100 mL, and 1N NaOH (30 mL 3 en H I k ' 
reaction mixture was r™ioH , ,Nd "" (JU ml - 3 eq.) for 4 hours. The 

Pressure and e ,1c e 2 B TT^' ^ ^ 

crystallization The sum o s " ~ 4 ° C *> ^ 



WO 03/022S35 



PCT/UStt2/2SI8l 



73 



PREPARATIVE EXAMPLE 18.10 




BOC BOC 



EtOAc (5.68 mmol, 1 .0 eq) was added to LDA (3.97 ml_, 1 .4 eq, 2.0 M in 
THF/heptane) at -78°C. The resulting solution was stirred 20 minutes before adding 
N-BOC-4-piperidone (1.13 g, 1.0 eq.) in THF (10 ml_). The reaction mixture was 
warmed slowly to room temperature, stirred 2 hours and quenched by the addition of 
saturated NH 4 CI. The resulting solution was diluted with H 2 0 and extracted with 
EtOAC. The combined organics were washed with H 2 0 and saturated NaCI, dried 
over Na 2 S0 4 , filtered, and concentrated under reduced pressure. The crude product 
was purified by flash chromatography using a 50 : 50 EtOAc mix as eluent (1 .0 g, 61 % 
yield). LCMS: MH + =288. 



PREPARATIVE EXAMPLE 18.11 




BOC BOC 



The compound prepared in Preparative Example 18.10 (0.24 g, 0.84 mmol) 
was stirred at room temperature in MeOH (3 mL) and NaOH (3 mL) overnight. The 
reaction mixture was concentrated under reduced pressure, diliuted with H 2 0, and 
extracted with EtOAc. The aqueous layer was neutralized with 5% citric acid and 
extracted with EtOAc. The combined organics were washed with H 2 0, saturated 
NaCI, dried over Na 2 S04, filtered and concentrated. The crude compound was used 
without further purification (0.17 g, 77% yield). 
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^BEPARAIIVEEXAM^ 

i) 




43 mmol , ,05 e ^ P r Ct fr ° m PreParat ' Ve EXamP,S 10 ° * 

temperature and s „w, "l" ™ "» Motion was warmed to room 

addition of 1 N NaOH and lT ,7 reaC "° n W3S " e **°« °V the 

an <J extracted with FtOAr* t^^ ~ u- 

over Na 2 SD 4 , ffl.ered. and concentrated TnTc I ° r9an ' CS ^ 

chromatography using a 50 SO ^Ao '. na ^ PU * d " aSh 

yield). LCMS: MH + = 458 ' ' """^ 38 < 1 1 ' ^ 59% 




N- B0C 



- O' — 

ahove ^Z^^^ ~ ** P ~ H ft. 
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PREPARATIVE EXAMPLE 20 




5 By essentially the same procedure set forth in Preparative Example 19, using 

the product from Preparative Example 1 1 (0.49 g, 2.0 mmol), the above compound 
was prepared (0.85 g, 46% yield). LCMS: MH + = 446. 

PREPARATIVE EXAMPLE 21 

10 




To a solution of 2(S)-methyl-4-t-butoxycarbonylpiperazine (0.22 g, 1.1 mmol) 
and the product from Preparative Example 18, Step B (0.44 g, 1 .2 eq.) in CH 2 CI 2 (10 

15 mL) was added HOBt (0.19 g, 1.3 eq.), NMM (0.30 mL, 2.5 eq.) and DEC (0.27 g, 1 .3 
eq.) and the resulting solution stirred at room temperature overnight. The reaction 
mixture was quenched by the addition of saturated NaHC0 3 and extracted with 
CH 2 CI 2 , dried over Na 2 S0 4 , filtered, and concentrated under reduced pressure. The 
crude product was purified by flash chromatography using a 2% MeOH in CH 2 CI 2 

20 solution as eluent (0.54 g, 95% yield). FABMS: MH + = 518. 
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PREPARATIVE fvamp^^ 






N .BOC 



5 By essentially the same procedure set forth in p 

«he product from Preparative Example 7 and N Boc T " ' " Sin9 

compound W as prepared. LCMS: MH* = ^^"^ «~ -id. .He above 



10 



^-B£Pj^RADVE_EXAJV[PL^23 




15 



20 



By essentially the same procedurP^wi7~^ 
- appropnare compounds from Prept^ ^IT^T ^ 
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TABLE 4 



: Prep. 
Ex. 


Column 2 


Column 3 


CMPD 


24 






LCMS: 
MH + = 305 








25 




H 


LCMS: 
MH + = 245 


26 


>w JL J ^\ „BOC 


H 

y9 rr BOC 


LCMS: 
MH + = 368 


27 


; r° 


H 

^2o' boc 


LCMS: 
MH + = 356 


28 




H 


LCMS: 
MH + = 368 
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PREPARATIVE EXAMPI F oq 




and 3 I T ^ Pr ° dUCi fr ° m PreParaBVe EXamP ' e 25 (0 ' 25 3' 10 ™»<> 

Is s Tea a, ^ 15 ^ ° AC ° H <0 ' 14 2 4 ^ ' he 
was < lrred at room tempera(ure g6 hours reactfon mjx(ure w ^ 

-d*on f saturated NaHCQ3 and extrac(ed cH2Cfe comWne y 

were dned over Na 2 SO„ filtered and concentrated under reduced pressure The 
cn.de product was purified by flash chromatography using a 10% EfOAc in CH 2 CI, 
solut,on as eluent (0.27 g, 66% yield). FABMS: MH*=403. 

PREPARATI VE EXAMPI E <»n 

CI 




_BOC 




XO 



„BOC 
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By essentially the same procedure set forth in Preparative Example 29, using 
the product from Preparative Example 26, the above compound was prepared (0.33 g, 
92% yield). LCMS: MH + = 526. 

PREPARATIVE EXAMPLE 31 



Br- 





IsT^Br ^N" ^C0 2 Me 



A solution of 2, 5-dibro mo pyridine (1 0 g, 42.2 mmol), TEA (1 1 .6 ml_, 2.0 eq.), 1 , 
10 1-bis(diphenylphosphino)ferrocene (1.4 g, 6 mol%), and Pd(OAc) 2 (0.28 g, 3 mol%) in 
MeOH (40 mL) and DMF (40 mL) was stirred under CO (40 psi) at 50 °C for 6 hours. 
The reaction mixture was cooled to room temperature, diluted with water, and 
extracted with EtOAc. The combined organics were dried over Na 2 S0 4 , filtered, and 
concentrated under reduced pressure. The crude product was purified by flash 
1 5 chromatography using a 50 : 50 EtOAc : hexanes mix as eluent to give the desired 

product (5.6 g, 61 % yield) and the bis-carbonylated product (1 .0g). LCMS: MH + = 21 6. 

PREPARATIVE EXAMPLE 32 
BR Be 





N C0 2 Me ^CHO 



To a solution of the product from Preparative Example 31 (1.0 g, 4.6 mmol) in 
CH 2 CI 2 (1 5 mL) was added DIBAL-H (1 0.2 mL, 1 M in toluene, 2.2 eq.) at -5 °C. The 
resulting solution was stirred 1 5 minutes before quenching with saturated Na 2 S0 4 . 
The residue was extracted with CH 2 CI 2 and the combined organics dried over Na 2 S0 4 , 
25 filtered, and concentrated under reduced pressure. The crude product was purified by 
flash chromatography using a 50 : 50 EtOAc : hexanes solution as eluent (0.55 g, 
64% yield). LCMS: MH + = 186. 



WO 03/022835 



PCT/US02/2X1XI 



80 



10 



15 



20 



PREPARATI\/tE_EXAMP LE 33 




'CHO 




To a solution of 1-chloro-4-iodoben2ene M nv „ 1 a v • 

The resulting solution was stirred at -40 °C for 2 hn k T ^ ° PWiSe - 

Preparative Examp le 32 ( 0,a , 3,^ ^ ^ " ^ 

quenched by the addition of saturated NH4CI an extracted with EtOAc The m k- „ 
organics were washed with wafer, brine, dried over Na,S0 4 flrlT nd " 
under reducedDres.il, re Th« ., ! u "' ""ered, and concentrated 

-ing a 20% E,oL !' PUrified * nash chromatography 

LCMS MH* J 2Sg " S0,U,i ° n 3S e ' Uent ,0 - " < 0 3 ^ "eld, 

PREPARATIVE FXAMPLE33^1_and332 

- Z::::^::r :r ure set for,h in p ~ *»- * «** 



25 TABLE 4 1 



Prep. 
Ex. 
, 33.1 


Column 2 


Column 3 


Column 4 i 




CHO 




"^^^ 

OH O-/ 
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33.2 










C^CHO 


F3 Xx: 


CXyJ^X CF3 








OH C! 



PREPARATIVE EXAMPLE 34-40 
By essentially the same procedure set forth in Preparative Example 33, using 
the aryl halides in Table 4.1 , Column 2 and the a ryl aldehydes in Table 4.2, Column 3, 
the products in Table 4.1, Column 4 were prepared: 



TABLE 4.2 



Prep. 
Ex. 


Column 2 


Column 3 


Column 4 


34 


T 

N 




XHO 


j 


y 


,OCF 3 


N 


OH 


0 


X>CF 3 


35 


N 


"^CHO 




o 


^CF 3 


N 


OH 


ex 


36 


: O 

N 


^CHO 




D 

N 


OH 


^Cl 


37 




""CHO 




CkJ 

OH 


D 




38 




,CHO 

r 




c 


^, 


cc 


l jtT' 

OH 


39 


c 


CHO 


Ck. 


c 


k- 


(Q 

CX 


Oh 


i 
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PREPARATIVE EXAMPI F 40 j 



F 3 C o COOH F 3 C-V^CH 2 OH F 3 C^ 0 X CHO 

5-trifluoromethyl-2-furanecarboxylic acid ((500 mg, 2.78 mmol) was dissolved in 
anhydrous Et 2 Q (3 mL) and LiAIH 4 (1.0 M in Et 2 0, 2.2 mL, 2.2 mmol) was added 
slowly. The mixture was refluxed for 2 hr. then stirred at rt 20 hr. 5 % aqueous KOH 
(0.15 mL) was added, the mixture was filtered, and the solvent was evaporated. 340 
mg (74 %) of colorless oil was obtained. 

The oil (330 mg, 1 .99 mmol) was dissolved in anhydrous 1 ,2-dichloroethane 
(10 mL), BaMn0 4 (2.05 g, 8.0 mmol) was added, and the mixture was stirred and 
refluxed under N 2 3 hr. CH 2 C, 2 (20 mL) was added, the mixture was filtered through 
Celite, and the solvent was evaporated. Crude product (110 mg) was directly used for 
the preparation of Preparative Example 41 .6 below. 



PREPARATI VE EXAMPI F df) o 

NO, S -J\ 





4-n.trobenzonitrile (2.96 g, 20 mmol) was mixed with (CH 3 ) 3 CSNa (3 36 g 30 
mmol), anhydrous DMSO (40 mL) was added, and the mixture was stirred at rt for 20 
hr. The mixture was poured into H 2 0 (1 L) and extracted with Et,0 (2 x 200 mL) The 
combined extracts were washed with H 2 0 (3 x 300 mL),dried over Na 2 S0 4 and 
filtered. The solvent was evaporated and the residue was purified by column ' 
chromatography on silicage. with CH 2 C. 2 :hexane (1:1). White so.id (2.38g 62%) was 
obtained. 
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PREPARATIVE EXAMPLE 40.3 

CN CHO 

4-tert-butylthiobenzonitrile (960 mg, 5.0 mmol) was dissolved in anhydrous 
toluene (10 ml_), the solution was cooled to 0°C, and DIBAL-H (20 % in toluene, 7.1 
ml_, 10 mmol) was added under N 2 . The mixture was stirred at 0°C for 2 hr, washed 
with 1 M HCI (2 x 100mL), brine (100 ml_), and dried over Na 2 S0 4 . After the solvent 
had been evaporated, 850 mg of crude aldehyde (which was used directly for the 
preparation of Preparative Example 41 .7) was obtained. 



PREPARATIVE EXAMPLE 41 




To a solution of 4-trifluoromethoxybenzaldehyde (0.3 g, 1.6 mmol) in THF (3.0 
mL) at -78 °C was added phenylmagnesium bromide (3.1 6 mL, 1 M in THF, 2.0 eq.) 
dropwise. The resulting solution was stirred at -78 °C for 1 hour and stored at -4 °C 
overnight. The reaction was quenched by the addition of saturated NH 4 CI and 
extracted with CH 2 CI 2 . The combined organics were dried over Na 2 S0 4 , filtered, and 
concentrated under reduced pressure. The crude product was purified by flash 
chromatography using a 10% EtOAc in hexanes solution as eluent (0.39 g, 93% 
yield). 

PREPARATIVE EXAMPLES 41.1 -41.8 
By essentially the same procedure set forth in Preparative Example 41, using 
the arylaldehydes in Column 2 of Table 4.3 and phenylmagnesium bromide, the 
products given in Column 3 of Table 4.3 were prepared: - 
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PREPARATIVE EXAMPLES 41.10-41.16 
By essentially the same procedure set forth in Preparative Example 41 only 
substituting the appropriate compound in column 2 of Table 4.4, the compounds found 
in column 3 of Table 4.4 were prepared: 

TABLE 4.4 



Prep. 
Ex. 



Column 2 



Column 3 



41.10 




CHO 




OH 



41.12 



F^O 



OCH 2 CH 3 



CHO 




OCH 2 CH 3 




OH 



41.13 




CHO 




OH 



41.14 




CHO 




OH 



41.15 




CHO 




OH 



41.16 



?CF 3 



OCR 




CHO 




OH 



10 
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PREPARATIVF EXAMP LE42 
NT ^CHO v "~ ' 






By essentially the same procedure set forth in Preparative Example 41 , using 
the 3-bromopyridine-2-carboxa.dehyde prepared in Preparative Example 32, the 
above compound was prepared. LCMS: MH + = 264. 

PREPARATIVF EXAMPj F -I? 

0-CHO " 

n " BuLi < 4 " 25 mL - 2-5 M in hexanes, 1,2 eq.) was added dropwise to 1-bromo-3 
4-d.ch.orobenzene (2.0 g, 8.9 mmol) in THF (20 mL) at -78 °C. The resulting orange ' 
so,ut,on was stirred 40 minutes before adding pyridine-2-carboxaldehyde (1 1 mL 1 * 
eq.) dropwise. The reaction mixture was stirred 2 hours at -78 °C and quenched by " 
the add,t,on of water. The resu.ting solution was extracted with CH,CI 2 , dried over 
Na 2 S0 4 , filtered , and concentrated. The crude product was purified by flash 
chromatography using a 4 0 o/ 0 EtOAc solution in hexanes as e.uent. This partially 
punfied residue was repurified using a 3% MeOH in CH 2 C, 2 so.ution as eluent to give 
ano.l(0.37g, 16% yield). 9 

PREPARATIVF EXAMPLF 44^54 14 
By essentially the same procedure set forth in Preparative Exampie 43, using 
the ary, hal.des in Table 5, Column 2 and the arylaldehydes in Table 5, Column 3 the 
compounds in Table 5, Column 4 were prepared: 



TABLE 5 
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Prep. Ex. 


Column 2 


Column 3 


Column 4 
RR'CHOH 


44 


S Br 


S Onu 


OH 


45 




^CHO 


OH 


46 










S^Br 




OH 
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OH 


48 


Br 


^^CHO 




49 


^Br 

OCT 


^^CHO 


CI 

OH 


50 


V 

H 




HN-^ r ^ r ^' CI 




^^CHO 


OH 


51 


Br 




CI 

^^^^^^^ 










52 










Br 




ll^N OH 
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53 



54 



54.1 



54.12 



54.13 



54.14 



Step A: 





F 3 CO 




F 3 CO. 



Br 




Br 



XX. 




Br 

H3C CH3 




CHO 



CF3 °xx 

^^CHO 



F3CO 




CHO 



F3CO. 






OCF, 




OCFi 



OH 



CHO 





OCF, 



CHO 



H,C^ Xj 



'•"XX 



CHO 




OCfj 



Hp^O OH 




OCF, 



H 3 C "Ch§ H 



PREPARATIVE EXAMPLE 55 




A 



C0 2 H 




Oxalyl chloride (0.27 mi_, 1.2 eq.) was added dropwise to a solution of 2- 
trifluoromethyl-5-pyridinecarboxylic acid (0.50g, 2.62 mmol) and DMF (2 drops) 
CH2CI2 (20mL) and the resulting solution was heated to reflux. The reaction mixture 
was cooled and concentrated under reduced pressure. ' The residue was redissolved 



in 
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in CH2CI2 (10 mL) and treated with diisopropylethylamine (0.7 mL, 2.3 eq.) and N, O- 
dimethylhydroxlamine (0.1 9g. 1.2 eq.). The resulting solution was stirred at room 
temperature 3 days, quenched by the addition of water (25 mL) and extracted with 
CH 2 CI 2 . The combined organics were dried over Na 2 S0 4 , filtered, and concentrated 
under reduced pressure. The crude reaction was purified by flash chromatography 
using a 70 : 30 EtOAc : hexanes mix as eluent to give an oil (0.29 g, 70% yield). 
LCMS: MH + = 235. 




Phenylmagnesium chloride (2.91 mL, 1 .0 M in THF, 3.0 eq.) was added to the 
product from Preparative Example 55, Step A (0.23 g, 0.97 mmol) in THF (10 mL) at 0 

15 °C. The resulting solution was warmed slowly to room temperature and stirred 6 
hours. The reaction was quenched by the addition of water and extracted with 
CH 2 CI 2 . The combined organics were dried over Na 2 S0 4 , filtered, and concentrated 
under reduced pressure. The crude product was purified by flash chromatography 
using a 50% EtOAc in hexanes solution as eluent (0.24 g, quantitative yield). LCMS; 

20 MH + = 252. 




25 The product from Preparative Example 55, Step B (0.23 g, 0.93 mmol) in EtOH 

(3.0 mL) and toluene (3.0 mL) was stirred at room temperature with NaBH 4 (0.053 g, 
1 .5 eq.) 5 hours. The resulting solution was quenched by the addition of water and 
extracted with EtOAc. The combined organics were dried over Na 2 S0 4 , filtered, and 
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concentrated under reduced pressure. The crude product was purified by flash 
chromatography using a 30% EtOAc in hexanes solution as eluent (0.15 g, 66% 
yield). LCMS: MH + = 254. 



PREPARATIVE EXAMPLE 55. 1 




OH 




To a solution of 4-hydroxybenzophenone (0.50g, 2.52 mmol) and K 2 C0 3 
(0.52g, 1.5 eq.) in DMF (6 mL) was added trifluromethansulfonic acid 2,2,2- 
trifluoroethyl ester and the resulting solution was heated to 50 °C for 2 hours. The " 
reaction mixture was cooled to room temperature, diluted with EtOAc and water and 
extracted. The combined organics were dried over Na 2 S0 4> filtered, and concentrated 
under reduced pressure. The crude product was purified by flash chromatography 
using an 80 : 20 hexanes : EtOAc mix as eluent (0.67g, 94% yield). LCMS: MhT=281 . 



F3C Y^i OMe 



PREPARAT IVE EXAMPI F 55 10 

N 

ivit; 

° o 




By essentially the same procedure set forth in Preparative Example 55, Step B 
only substituting 4-chlorophenylmagesium chloride, the above compound was' 
prepared (% yield). LCMS: MH+=. 
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A solution of 4-hydroxybenzophenone (1.0 g, 5.04 mmol), dimethylaminoethyl 
chloride hydrochloride (1.09 g, 1.5 eq.), and K 2 C0 3 (3.48 g, 5.0 eq.) was heated at 
reflux 24 hours in acetone (50 mL). The resulting solution was cooled to room 
temperature and stirred an additional 32 hours. The reaction mixture was diluted with 
5 H 2 0 and extracted with EtOAc. The combined organics were washed with 1N HCI (3 
x 25 mL) and the combined aqueous washings neutralized with 1 N NaOH and 
extracted with CH2CI2. The combined organics were drie over Na 2 S0 4 , filtered and 
concentrated and used without further purification (1.36 g, 100% yield): LCMS MH + = 
270. 

10 

PREPARATIVE EXAMPLES 55.12-55.14 
By essentially the same procedure set forth in Preparative Example 55.1 1 , only 
substituting the appropriate chloride in column -1 of Table 5.11, the title compounds in 
column 2 of Table 5.1 1 were prepared. 

15 

TABLE 5.11 



Preo. Ex. I Column 1 


Column 2 


55.12 




0 


55.13 


0 

Cl ^^OCH 2 CH 3 


0 


55.14 




0 



PREPARATIVE EXAMPLE 55.15 



20 




a\!Ci~-\~:ir- .-\.',' **■■ Mr^eis A • 
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A solution of 4-hydroxybenzophenone (1.0 g, 5.04 mmol), sodium 
chlorodifluoroacetate (0.77 g, 1.0 eq.), and NaOH (0.20 g, 1.0 eq.) in DMF (10 mL) 
and H 2 0 (1 .4 mL) was heated to 1 20-1 25 °C for 2.5 hours. The reaction mixture was 
cooled to room temperature, diluted with 1N NaOH and extracted with EtOAc. The 
combined organics were washed with H 2 0, saturated NaCI, and dried over Na 2 S0 4 
and concentrated in vacuo. The crude product was purified by flash chromatography 
using a 15% EtOAc in hexanes solution as eluent (0.39 g, 31 % yield): LCMS 
MH + =249. 



PREPARATIVE EXAMPLES 55.16-55.17 
By essentially the same procedure set forth in Preparative Example 15 only 
substituting the appropriate compounds in column 1 of Table 5.12, the compounds i 
column 2 of Table 5.12 were prepared. 



TABLE 5.12 



Prep. Ex. 


Column 1 


Column 2 


CMPD 


55.16 


OCH 2 CH 3 


OCH0CH3 




55.17 


o 


0 


LCMS: MH + =249 



PREPARATIV E EXAMPI F 5Fi 1ft 




A solution of 4-hydroxybenzophenone (2.0 g, 10.9 mmol), neopentyl bromide 
(3.05 g, 2 eq.), K 2 C0 3 (2.79 g, 2.0 eq.), Kl (2.85 g, 1.7 eq.), and Cut (38 mg, 2 mol %) 
in DMF (10 mL) was heated to 95°C for 48 hours. The reaction mixture was cooled to 
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room temperature, diluted with saturated NaHC0 3 (50 ml_) and extracted with EtOAc 
(3 x 100 mL). The combined organics were washed with H 2 0 and brine, dried over 
Na 2 S0 4 , filtered, and concentrated under reduced pressure. The crude product was 
purified by flash chromatography using a 30% EtOAc in hexanes solution as eluent 
(0.1 g, 4% yield). 



PREPARATIVE EXAMPLE 55.19 




Trimethylacetyl chloride (0.75 mL, 1 .2 eq.) was added to a solution of 4- 
aminobenzophenone (1.0 g, 5.07 mmol) and TEA (1,06 mL, 1.5 eq.) in CH 2 GI 2 (30 - 
mL) at 0°C. The resulting solution was stirred 1 .5 hours, warmed to room temperature 
and quenched by the addition of saturated NaHC0 3 . The resulting solution was 
extracted with CH 2 CI 2 , the combined organics dried over Na 2 S0 4 , filtered and 
concentrated. The crude product was purified by flash chromatography using a 30% 
EtOAC in hexahe solution as eluent (1.28 g, 90% yield). LCMS: MH + =282. 



PREPARATIVE EXAMPLE 55.~191 




NHS0 2 CF 3 



By essentially the same procedure set forth in Preparative Example 55.19, only 
substituting trifluorosulfonic anhydride, the above compound was prepared. 



PREPARATIVF FXAMPLE 55.192 
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OCF, 




OCF, 



To a solution of the compound from Preparative Example 177 (0.25 g, 0.405 
mmol) in THF (5 mL) at -78°C was added lithium hexamethyldisilazane (0.89 mL, 
2.0M in hexanes, 2.2 eq.) dropwise. The resulting solution was stirred 5 minutes and 
Mel (0.2 mL, 8.0 eq.) was added. The resulting solution was warmed to room 
temperature and stirred overnight. The reaction mixture was diluted with H 2 0 and 
extracted with CH 2 CI 2 . The combined organics were dried over Na 2 S0 4> filtered, and 
concetrated under reduced pressure. The crude product was purified by flash 
chromatography using a 75 : 25 hexanes : EtOAc solution as eluent (0.030 g, 12% 
yield). LCMS: MH + =632. 




PREPARATI VE EXAMPI 
F 

^ F 3 C. 

CHO 




CHO 



By essentially the same procedure set forth in Preparative Example 55.1 , only 
substituting 3-fluoro-4-hydroxybenzaldehyde, the above compound was prepared 
(0.70 g, 89% yield): LCMS MH + =223. 



PREPARATIVE EXAMPI F 56 
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By essentially the same procedure set forth in Preparative Example 55, Step C. 
using 4-chloro-4'-hydroxybenzophenone (2.0 g. 8.6 mmol) gave the above compound 
(0.77 g, 34% yield). 

PR FPARATIVE EX AMPLE 56.1 





OH 

By essentially the same procedure set forth in Preparative Example 55. Step C 
using the product from Preparative Example 55.1 , the above compound was prepared 
(0.63g, 97% yield) and used without further purification. 
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PREPARATIVE EXAMPLE 56.2 




OH OH 

4-methylthiobenzhydrol (1.15 g, 5.0 mmol) was dissolved in acetic acid (25 mL) 
and H 2 0 2 (35% in H 2 0, 5.0 mL) was added. The mixture was stirred at 40°C for 3 
days and poured onto NaHCOg (100 g). Water (800 mL) was added and the mixture 
was extracted with EtOAc (3 x 100 mL). The combined extracts were dried over 
Na 2 S0 4 , filtered, and the solvent was evaporated. The residue was purified by 
column chromatography on silica with CH 2 CI 2 :EtOAc (5:1). White solid (1.21g, 92%) 
was obtained. 

PREPARATIVE EXAMPLE 56.3 and 56.4 
4-Trifluoromethylsulfonyl benzhydrol and 4-t-butylsulfonylbenzhydrol were 
prepared using a similar method to that described in Preparative Example 56.2. 

PREPARATIVE EXAMPLES 56.10-56.25 
By essentially the same procedure set forth in Preparative Example 56, only - 
substituting the appropriate compounds in Column 2 of Table 5.14, the compounds in 
Column 2 of Table 5.14 were prepared: 



Table 5.14 



Prep. Ex. 


Column 1 


Column 2 


56.10 




OH 


56.11 


o 


^^y^^ F 

OH 
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56.23 


0 


Or 


A 


OH 


A 


56.24 


T 


o 


.CI 


OH 


.CI 



PREPARATIVE EXAMPLE 57 




5 To a solution of 4,4'-dichlorobenzhydrol (1.0 g, 3.95 mmol) in toluene (10 mL) 

at 0 °C was added SOCI 2 (0.52 mL, 1.7 eq. ) dropwise. The resulting solution was 
stirred at 0 °C 1 hour and warmed to room temperature and stirred overnight. The 
crude reaction mixture was concentrated under reduced pressure to give the above 
compound which was used without further purification (1 .02 g, 95% yield). 

10 

PREPARATIVE EXAMPLES 58-82.43 
By essentially the same procedure as set forth in Preparative Example 57, the 
compounds in Table 6, Column 3 were prepared from the corresponding alcohols in 
Table 6, Column 2: 



TABLE 6 



Prep. Ex. 


Column 2 


Column 3 


58 


OH 


CI 


59 
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Ac 2 0 (102 mg, 1.0 mmol) and TEA (303 mg, 3.0 mmol) were added under N 2 to 
a stirred solution of bis(3-thienyl)methanol in anhydrous CH 2 CI 2 (5 mL). The mixture 
was stirred for 16 hrs, poured into saturated aqueous NaHC0 3 , and extracted with 
CH 2 CI 2 (3x10 mL). The extracts were dried over Na 2 S0 4 , filtered, and the solvent 
was evaporated. The residue was purified by flash chromatography using CH 2 CI 2 to 
give 70 mg (58 %) of a solid. 



PREPARATIVE EXAMPLF 84 




By essentially the same procedure set forth in Preparative Example 83, using 
the bis(2-thienyl)methanol, the above compound was prepared. 




PREPARATIVE EXAMPLF 85 




BOC 




.BOC 



A solution of the product from Preparative Example 26 (0.35 g, 0.95 mmol), 4- 
chlorobenzhydryl chloride (0.27 mL, 1.2 eq.), K 2 C0 3 (0.33 g, 2.5 eq.). and Kl (0.063 g 
40 mol %) in CH 3 CN (25 mL) was heated to reflux for 22 hours. The reaction mixture 
was cooled, diluted with water, and extracted with CH 2 CI 2 . The combined organics 
were dried over Na 2 S0 4 , filtered, and concentrated. The crude product was purified 



WO 03/022835 



PCT/IIS02/2XIS1 



105 

by flash chromatography using a 60 : 40 hexanes : EtOAc mix as eluent (0.32 g, 59% 
yield). LCMS: MH + = 568. 



PREPARATIVE EXAMPLES 86-106.28L 
By essentially the same procedure set forth in Preparative Example 85, using 
the amines listed in Column 2 and the chlorides listed in Column 3, of Table 7 below, 
the compounds in Table 7, Column 4 (CMPD) were prepared: 
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99 


H 

<? 

BOC 




CI 


BOC 


LCMS: 
MH + = 
590 


100 


H 


Ck^ 






LCMS: 












MH + = 








CI; 




602 
















BOC 






























BOC 




101 


BOC 




CI 


BOC 


LCMS: 
MH + = 
647 
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Boc 
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114 
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115 



106. 
16 




J 

N 




N 
BOC 





106. 
17 




J 

N 



OCH 2 CH 3 





N 

BOC 




106. 
18 




N 





N' 
BOC 
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106. 
22 


BOC 


CI 




BOC 


LCMS: 
Mf-T= 
600 


106. 
23 


N 

BOC 


OyCJ 

CI 


I 


BOC 


LCMS: 
MH + = 
621 


106. 
24 


BOC 


CI 




X o 

BOC 


LCMS: 
MH + = . 
661 


106. 
25 


BOC 


CI 


fx 

J 


BOC 


LCMS: 
MH + = 
636 
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106. I 
28A 


0 

BOC 


ct 


BOC 


.CMS: 
MH + = 
633 

LCMS: 




106. 
28B 


BOC 


CI 


BOC 


MH + = 
681 

LCMS: I 




106. 


BO 






MH + = 




28C 


CI 

I 

c 


BOC 


559 
LCMS: 




106. 


I 

B( 






MH + = 




28D 


CI 

) 

DC 


BOC 


584 



w 
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106. 
28I 


H 


OCF 3 


C^Y^^OCF 3 


LCMS: 
MH + = 
618 






CI 


















BOC 




BOC 




: 106. 

28 


H 

BOC 


CI 


BOC 


LCMS: 
MH + = 
622 

- ■ • 


106. 
28K 




CI 


vo ■ 

1 H 


LCMS: 
MH + = 
379 


106. 
28L 


BOC 


CI 


BOC 


LCMS: 
MH + = 
637 
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PREPARATIVE EXAMPLE 106.28M 




By essentially the same procedure set forth in Preparative Example 21 , only 
substituting the product from Preparative Example 106.28K, the above compound was 
prepared (54% yield). LCMS: MH + =604. 

PREPARATIVE EXAMPLES 106.29 AND 106.30 
By essentially the same procedure set forth in Preparative Example 55.1 1 , only 
substituting compound prepared in Preparative Example 106.28 and the iodide in 
Column 2 of Table 7.1 , the compounds in Column 3 of Table 7.1 (CMPD) were 
prepared: 



TABLE 7.1 



Prep. 
Ex. 


Column 2 


Column 3 


CMPD 


106.29 


Ethyl iodide 




LCMS: 








MH + =578 






































BOC 
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106.30 



Isopropyl 
iodide 




LCMS:MH* 
=592 




PPP PARATIVE EXA MPj E 107 AND 108 

I. 




and 




The above compounds were prepared by the separation of the diastereomers 
of the product from Preparative Example 92: 

Preparative Example 107 (first eluting isomer-1 ): LCMS: MH = 569. 
Preparative Example 108 (second eluting isomer-2): LCMS: MH = 569. 
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PREP ARATIVE EXAMPLE jQ9_and 





110 





and 




The above compounds were prepared by the separa.ion of the diastereomers 

tz::::::: t ra,ive Examp,e 93 by — - Phy us , g . zr 

• itjxanes in EtOAc solution as eluent: 

Preparative Examp.e 109 (first eluting isomer-1): LCMS- MH + = 603 
Preparative Example 110 (second eluting isorner-2): LCMS: MH + = 603. 




PREPARATIVR _EXAMPLE 111 an d_112 
CI Bp 



















J 




o 

N 






and 



BOC 



BOC 
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Th e ahove compounds we, prepared through the '^^^T^ 

CHIRALPAK AD column us.ng a 95 . 5 hexanes . 

Preparative Example 1,1 (first e,uung ,somer-1). LCMS. MH 
Preparative Example 112 (second eluting ,somer-2). LCMS. MH 





and 




The ahove compounds were prepared through the se paralior - ~mers 

CHIRALPAK AD column using a 95 . 5 hexanes 

Preparative Example 113 (first elu.ing ,somer-1). LCMS. MH 6 
Prepara «ve Example 114 (second eluting isomer-2): LCMS. MH - 613. 
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*>F 3 B^^ ^OCF 3 B, 

T 




BOC 

The above compounds were prepared thmnnh *h 

of *. p r o duc , from Preparative Exa : p - - — «— 

CHIRALPAK AD cola™ using a 95 : 5 ^^^'^ 
Preparative Examp.e 115 (firsteluting ^ ^ 

Preparative Exampie 1,6 (second eluting isomer-2): LCMS: MH* . 6S7 . 

^^P J ^P^I^ / S_Ei<A^1PLE_V[7_an^1l! 
F 3 Bp 




*9 - 





o f « he z::7::?z2iz p Tz d throu9h ,he ~ — 

CHIRALPAK AD co, u ~"! ^ HPLC * 

using a 95 . 5 hexanes : I PA with 0.2% DEA as p|„o„t 
Prepare ve Exam p,e , 17 (first eluting ^ LCMS; 
Prepara„ve Exanlple 1 18 (second e , u , ing ^ 
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PREPARATIVE EXAMPLE 119 AND 120 
\ H I 1 



and 





BOC 



10 



The above compounds were prepared through the separation of diastereomers 
of the product from Preparative Example 105 by preparative HPLCwithra- ~ ~ 
CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DBA as eluent: 

Preparative Example 119 (first eluting isomer-1): LCMS: MH + = 603. 

Preparative Example 120 (second eluting isomer-2): LCMS: MH + = 603. 

PREPARATIVE EXAMPLE 124 




2 HCI 



The product from Preparative Example 91 (0.28 g, 0.58 mmol) was stirred at 
15 room temperature in 4M HCI in dioxane for 1 hour. The resulting solution was 
concentrated under reduced pressure and used without further purification. 



20 



PREPARATIVE EXAMPLES 125-130 
By essentially the same procedure set forth in Preparative Example 124, using 
the compounds shown in Table 9, Column 2, the compounds in Table 9, Column 3 
were prepared: 
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P REPARATIVE FXAMPLE 134 

CL 




A solution of the product from Preparative Example 57 (2.13 g, 3.52 mmol), the 
product from Preparative Example 6 (1.0 g, 3.52 mmol) and Nal (0.23 g, 20 mol%) in 

1 0 CH 3 CN (50 mL) was heated to reflux overnight. The reaction mixture was cooled to 
room temperature, quenched by the addition of saturated NaHC0 3 . and extracted 
with CH 2 CI 2 • The combined organics were dried over Na 2 S0 4 , filtered, and 
concentrated. The crude product was purified by flash chromatography using a 5% 
(10% NH4OH) in MeOH in CH 2 CI 2 solution as eluent to afford a solid (1.8 g, 64% 

15 yield). LCMS: MH + = 363. 



^ 
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PREPARATIVE FXAMPLES 135-144 in 
By essentially the same procedure set forth in Preparative Example 134, using 
the chlorides as shown in Column 2 of Table 10, and the amines as shown in column 
3 of Table 10, the products in Column 4 of Table 10 (CMPD), were prepared: 



TABLE 10 
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PREPARATI VE EXAMPLES 145 AND 146 

CI 



and 





The products were prepared by separation of the mixture of diastereomers of 
the product from Preparative Example 138 by flash chromatography using a 5% (10% 
NH4OH in MeOH) in CH 2 CI 2 as eluent: 

Preparative Example 145 (first eluting isomer-1): LCMS: MH + = 330. 

Preparative Example 146 (second eluting isomer-2): LCMS: MH + = 330. 



STEP A: 



PREPARATIV E EXAMPI P 149 



BOC 
1 



0-4 




To a solution of anhydride (1 .5 g, 5.85 mmol) in THF (1 0 mL) at -1 0 °C was 
added MeMgBr (5.85 mL, 1.0 M in THF, 3.0 eq.). The resulting solution was stirred 
one hour at -10 °C, warmed to room temperature and stirred one hour. The reaction 
m lX ture was quenched by the addition of saturated NH 4 CI and extracted with CH 2 CI 2 
The combined organics were dried over Na 2 S0 4 , filtered, and concentrated under 
reduced pressure. The crude product was purified by flash chromatography using a 
10% MeOH in CH 2 CI 2 solution as eluent (0.20 g, 14% yield). LCMS- MH + = 245 
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STEP B: 




The product from Preparative Example 149, Step A was stirred at room 
temperature in 4 M HCl in dioxane (4.0 mL)for 10 minutes and the reaction mixture 
was concentrated under reduced pressure. The residue was dissolved in CH 3 CN (10 
mL) and the product from- Preparative Example 30 (0.24 g, 1.2 eq.). K 2 C0 3 (0.91 g. 8 
eq ) and Kl (0.054 g, 40 mol%) added. The resulting solution was heated to reflux 
overnight. The reaction mixture was cooled to room temperature, dilute with water 
and extracted with CH 2 Cl 2 . The combined organics were dried over Na 2 S0 4 , filtered, 
and concerted under reduced pressure. The crude product was purified by flasn 
chromatography uing a 10% (10% NH 4 OH in MeOH) in CH 2 Cl 2 as eluent (0.20 g, 65% 
yield). LCMS: MH + = 379. 



PREPARATI VE FXAMPLE 150 




The product from Preparative Example 134 (0.5 g, 1.2 eq.), N-Boc-4- 
piperadineacetic acid (0.28 g, 1.14 mmol). DEC (0.28 g, 1.3 eq.), HOBt (0.20 g, 1.3 
eq ) and NMM (90.31 mL, 2.5 eq.) were stirred at room temperature in CH 2 CI 2 for 3 
days The reaction mixture was poured into saturated NaHCOs and extracted with 
CH,Cl 2 The combined organics were dried over Na 2 S0 4 , filtered, and concetrated. 
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The crude product was purified by flash chromatography using a 5% (10% 
NH 4 OH in MeOH) in CH 2 CI 2 as eluentto yield a solid (0.57 g, 85% yield). LCMS- MH + 
= 588. 

PREPARATIVE EXAMPLES 151-172 
By essentially the same procedure set forth in Preparative Example 150, using 
the compounds as shown in Column 2 of Table 11, the products in Column 3 of Table 
1 1, were prepared: 

TABLE 1 1 



Prep. Ex. 


Column 2 


Column 3 


CMPD 


151 


f "1 • 2 HCI 
H 


BOC 




152 






LCMS: 






MH + = 537 












f *"] -2 HCI 








H 


BOC 
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159 


T H 


I X 

1 


LCMS: | 
MIT = 556 


160 






LCMS: 








MH + = 633 






















































BOC 




161 


Ck x^kj0^ ci 


XXXT 

BOC 


LCMS: 
MH + = 588 
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By essentially the same procedure set forth in Preparative Example 150 only 
subst.tut.ng the compounds prepared in Preparative Example 144 (0.16 g, 0.55 mmo!) 
an Preparative Examp.e 18.1 1 (0.17 g, 1.2 eq.). the above compound was prepared 
(0.11 g, 31% yield). LCMS: MH + =536. 
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PREPARATlVF EXAMPLFS 173_and174 
By essentially the same procedure set forth in Preparative Example 19, using 
the compounds shown in Table 12, Column 2, the products shown in Table 12 
Column 3 (CMPD) were prepared. 



TABLE 12 



Prep. Ex. 


Column 2 


Column 3 


CMPD 


173 


XJ 

H 


XX* 

0 

BOC 


LCMS: 
MH + = 574 


174 


XX 1 

H 


BOC 


LCMS: 
MH + = 574 



PREPARATlVF F XAMPLE 175 AMnj Tg 
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IN -f -J 

BOC BOC BOC 



The product from Preparative Example 85 was separated into individual 
diastereomers by preparative HPLC with a ChiralPak AD column using a 95 : 5 
hexanes: IPA mix with 0.2% DEA as eluent. Following elution of isomer 1 , the eluent 
was adjusted to a 90 : 10 hexanes : IPA mix with 0.2% DEA for the elution of isomer 
2. 

Preparative Example 175 (first eluting isomer-1): LCMS: MH + = 568. 
Preparative Example 176 (second eluting isomer-2): LCMS: MH + = 568. 



PREPARATIVE EXAMPLE 177 AND 178 




BOC BOC 



The product from Preparative Example 94 was separated into individual 
diastereomers using a ChiralPak AD column using a 95 : 5 hexanes : IPA mix with 
0.2% DEA as eluent. Following elution of isomer 1 , the eluent was adjusted to a 90 : 
10 IPA mix with 0.2% DEA for the elution of isomer 2. 

Preparative Example 177 (first eluting isomer-1): LCMS: MH + = 618. 
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Preparative Example 178 (second eluting isomer-2): LCMS: MH + = 618. 



PREPARATIVE EXAMPLE 179 AND 180 




The product from Preparative Example 95 was separated into individual 
diastereomers using a ChiralPak AD column using a 95 : 5 hexanes : IPA mix with 
0.2% DEA as eluent: 

Preparative Example 179 (first eluting isomer): LCMS: MH + =603, mp=69-74°C. 

Preparative Example 180 (second eluting isomer):LCMS:MH + =603; mp=74- 
79°C. ' 

PREPARATIVE EXAMPLES 180.1 and 180.2 




Isomer 1 Isomer 2 



The product from Preparative Example 106.6 was separated into the two 
individual diastereomers shown here. Chromatography on a Chiralpak AD column 
using a 95:5 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative Example 
180.1 (first eluting isomer) as a white solid and Preparative Example 180.2 (second 
eluting isomer) as a white solid. 
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PREPARATIVE EXAMPLE 180.3 and 180.4 




Isomer 1 Isomer 2 



5 The product from Preparative Example 106.1 was separated into the two 

individual diastereomers shown above. Chromatography on a Chiralpak AD column 
using a 98:2 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative Example 
180.3 (first eluting isomer) = Isomer 1 and Preparative Example 180.4 (second eluting 
isomer) = Isomer 2. 

10 

PREPARATIVE EXAMPLES 180.5 and 180.6 




Isomer 1 Isomer 2 

15 

The product from Preparative Example 1 06.9 was separated into the two 
individual diastereomers shown above. Chromatography on a Chiralpak AD column 
using a 95:5 hexanes:!PA mix with 0.2% DEA as eluent afforded Preparative Example 
180.5 (first eluting isomer) = Isomer 1 and Preparative Example 180.6 (second eluting 
20 isomer) = Isomer 2. 

PREPARATIVE EXAMPLE 180.7 and 180.8 
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Isomer 1 Isomer 2 



The product from Preparative Example 106.8 was separated into the two 
individual diastereomers shown above. Chromotography on a Chiralpak AD column 
using a 90:10 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative 
Example 180.7 (first eluting isomer) = Isomer 1 and Preparative Example 180.8 
(second eluting isomer) = Isomer 2. 

PREPARATIVE EXAMPLES 180.9 and 180.10 




Isomer 1 Isomer 2 



The product from Preparative Example 106.12 was separated into the two 
individual diastereomers shown above. Chromatography on a Chiralpak AD column 
using a 85:15 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative 
Example 180.9 (first eluting isomer) = Isomer 1, and Preparative Example 180.10 
(second eluting isomer) = Isomer 2. 



PREPARATIVE EXAMPLES 1 80. 10A-1 80.39 

By essentially the same procedure set forth in Preparative Example 180, only 
substituting the diastereomeric mixture from the Preparative Example indicated in 
Column 2 of Table 12.1 and substituting the eluting solvent in Column 3 of Table 
12.1, the compounds in Column 4 of Table 12.1 (CMPD) were prepared: 
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TABLE 12.1 



Prep. 
Ex. 


Column 2 


Column 3 


Column 4 


CMPD 


180.10 
A 


106.16 


95:5 hex : 
I PA with 
0.2% 
DEA 


M 

BOC 

(first eluting isomer) 


LCMS: 
MH + =650 


180.11 


106.16 




BOC 

(second elutinq isomer) 


LCMS: 
MH + =650 


180.12 


106.17 


97 : 3 hex 
: I PA with 

0.1% 

DEA 


OCH 2 CH 3 

% 

BOC 

(first eluting isomer) 


LCMS: 
MH + =644 
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180.13 


106.17 




OCH 2 CH 3 
BOC 

(second eluting isomer) 


LCMS: 
MH + =644 


180.14 


106.18 


97 : 3 hex 
: IPA with 

0.1% 

DEA 


F 

% 

BOC 

(first elutinq isomer) 


LCMS: 
MH + =610 


180.15 


106.18 




F 

BOC 

(second elutinq isomer) 


LCMS: 
MH + =610 
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180.16 


106.19 


97 : 3 hex 
: I PA with 

0.1% 

DEA 


X 

N 

1 

BOC 

(first eluting isomer) 


LCMS: 
MH + =622 


180.17 


106.19 






LCMS: 










MH + =622 


























































BOC 










(second eluting isomer) 




180.18 


106.20 


97:3 hex : 
IPA with 
0.2% 
DEA 


BOC 

(first eluting isomer) 


LCMS: 
MH + =673 
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180.1£ 


) 106.20 




>rY 

% 

BOC 

(second elutinq isomer) 


LCMS: 
MH + =673 


180.20 


106.23 


93.5:6.5 
hex : IPA 
with 0.2% 
DEA 


y N 

g 

BOC 

(first elutinq isomer) 


LCMS: 
MH + =621 


180.21 


106.23 




BOC 

(second elutinq isomer) 


LCMS: 
MH + =621 
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180.22 


106.24 


95 : 5 hex 
: IPA with 

0.1% 

DEA 


jf 0 

cA 

o 

N 

BOC 

(first eluting isomer) 


LCMS: 
MH + =661 


180.23 


106.24 | 






LCMS: 










MH =oo1 








°r Jx o 










r ^ ^ 




















% 




















BOC 










(second eluting isomer) 




180.24 


106.26 


97 : 3 hex 
: IPA with 

0.1% 

DEA 


BOC 

(first eluting isomer) 


LCMS: 
MH + =552 
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180.25 


>| 106.26 




BOC 

(second elutinq isomer) 


LCMS: 
MH + =552 


180.26 


106.27 


98 :2 hex 
: I PA with 

0.1% 

DEA 


BOC 

(first elutinq isomer) 


LCMS: 
MH + =620 


180.27 


106.27 




% 

BOC 

(second elutinq isomer) 


LCMS: 
MH + =620 
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180.28 


106.29 


95 : 5 hex 
: I PA with 

0.1% 

DEA 


BOC 

(first eluting isomer) 


LCMS: 
MH + =578 


180.29 


106.29 






LCMS: 










MH + =578 
















































BOC 










(second eluting isomer) 




180.30 


106.28E 




% 

BOC 

(first eluting isomer) 
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180.31 


106.28E 


95:5 hex 
: I PA with 

0.1% 

DEA 


n rr 0 ^ 

% 

BOC 

(second eluting isomer) 


LCMS: 
MH + =604 


180.32 


106.28F 


98 : 2 hex 
: I PA with 

0.1% 

DEA 


H3C i N ) 

°^ 
V 

BOC 

(first eluting isomer) 


LCMS: 
MH + =646 


180.33 


106.28F 




^.OCF 3 

H3 io 

% 

BOC 

(second eluting isomer) 


LCMS: 
MH + =646 
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180.34 


106.28G 


99 : 1 hex 
: I PA with 

0.1% 

DEA 


O^CH 3 
BOC 

(first elutinq isomer) 


LCMS: 
MH + =662 


180.35 


106.28G 




F3C °XX T J^) 

N O^.CH 3 
BOC 

(second elutinq isomer) 


LCMS: 
MH + =662 


180.36 


106.28L 


93:7 hex 
: I PA with 

0.2% 

DEA 


p3C Vii ^T CI 

BOC 

(first elutinq isomer) 


LCMS: 
MH + =637 
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180.37 


7 106.28L 




BOC 

(second elutinq isomer) 


LCMS: 
MH + =637 


180.38 


106.28M 


95 : 5 hex 
: I PA with 

0.2% 

DEA 


% 

BOC 

(first elutinq isomer) 


LCMS: 
MH + =604 


180.39 


106.28M 


_ 


i In 

% 

BOC j 
(second elutinq isomer) 


LCMS: 
MH + =604 



PREPARATIVE EXAM PI E181 
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Step A: 

To the product from Preparative Example 10 (1 .64g, 7.06 mmol) and NaHC0 3 
5 (1.1 9g, 2 eq.) in CH 2 CI 2 (30 ml_) at 0 °C was added bromoacetyl bromide (0.68 ml_, 
1.1 eq.) dropwise. The resulting solution was warmed slcwly to room temperature and 
stirred overnight. The reaction mixture was quenched by the addition of water and 
extracted with CH 2 CI 2 . The combined organics were dried over Na 2 S0 4 , filtered, and 
concentrated under reduced pressure. The crude product (2.2 g, 92% yield) was used 
10 without further purification. LCMS: MH + = 353. 

Step B: 




15 To the product from Preparative Example 181, Step A (2.2 g, 6.23 mmol) and 

K 2 C0 3 (1.72 g, 2.0 eq.) in CH 3 CN (50 ml_) was added N-BOC-piperazine (1.35 g, 1.2 
eq.). The resulting solution was heated to reflux 2 hours, cooled, and diluted with 
water. The resulting solution was extracted with EtOAc and the combined organics 
dried over Na 2 S0 4( filtered, and concentrated. The crude product was purified by 

20 flash chromatography using a 50 : 50 EtOAc : hexanes solution as eluent (0.77 g, 
27% yield). LCMS: MH + = 459. 
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Step C: 




The product from Preparative Example 181, Step B (0.77 g, 1.68 mmol), 
ammonium formate (2.12 g, 20 eq.) and 10% Pd/C (1.48 g, 50% wet) in EtOH (20 mL) 
was heated to reflux 4 hours. The resulting solution was cooled, filtered through a plug 
of Celite and concentrated. The residue was taken up in CH 2 CI 2 and washed with 
water. The crude product was purified by flash chromatography using a 7% (10% 
NH40H in MeOH in CH 2 CI 2 solution as eluent (0.57 g, 92% yield). LCMS: MH + = 369. 

Step D: 




By essentially the same procedure set forth in Preparative Example 85, using 
the product from Preparative Example 1 81 , Step C, the above compound was 
prepared (0.14 g, 16% yield). LCMS: MH + = 603. 
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PREPARATIVE FXAMPLE 181.11 
CI cu 




By essentially the same procedure set forth in Preparative Example 1 81 , Step 
A, only substituting the compound prepared in Preparative Example 144.10, the above 
compound was prepared. LCMS: MH + =497. 
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PREP ARATIVE EXAMPLE 181.12 and 181.13 
By essentially the same procedure set forth in Preparative Example 181,Step 
B, only substituting the compounds in Column 2 of Table 12.1, the compounds in 
Column 3 of Table 12.1 (CMPD) were prepared: 



Table 12.1 



Prep. 
Ex. 


Column 2 


Column 3 


CMPD 


181.12 


H 

^rvr ■'"ch 3 

H 3 


N ■'< 
H 


LCMS: Mf-T= 531 


181.13 


H 

X\ 

H 3 C^N^CH 3 
H 


c '^Oy0^ ci 

x N x 

H 3 CT"N^CH 3 
H 3 


LCMS: MH + = 531~ 
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PRFPARATIVF. EXAMPLE 182 



Step A: 





10 



The product from Preparative Example 21 (0.53 g, 1 .0 mmol) was stirred in 4M 
HCl/dioxane (8.0 mL) at room temperature 30 minutes and concentrated under 
reduced pressure. The crude product was diluted with CH 3 CN (10 mL) and by 
essentially the same procedure set forth in Preparative Example 134 the product was 
prepared (0.05 g, 25% yield). FaBMS: MH + = 652. 



Step B: 





15 The product from Preparative Example 182, Step A (0.03 g. 0.05 mmol) in 1 : 1 

CH 2 CI 2 : HC0 2 H was stirred at room temperature 5 hours then at reflux overnight. 
The reaction mixture was cooled to room temperature and concentrated under 
reduced pressure. The crude product was purified by flash chromatography using a 
gradient column from 1% (10% NH 4 OH in MeOH) in CH 2 CI 2 to 20% (10 % NH 4 OH in 

20 MeOH) in CH 2 CI 2 (0.01 g, 48% yield). LCMS: MH + = 460. 
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PREPARATIV E EXAMPI F 18 3 

CI ci 



^BOC 




A solution of the product from Preparative Example 150 (0.35 g, 0 59 mmol) 
was stirred at room temperature in 4 M HCI in dioxane (4 mL) for 30 minutes The 
resulting solution was concentrated under reduced pressure. The residue was 
d.sso.ved in CH 2 CI 2 and neutralized by the addition of 1 N NaOH, separated, and the 
organ.cs dried over Na 2 S0 4 , filtered and concentrated to give a solid (0.31g, 94% 
yield) which was used without further purification. LCMS: MH + = 488. 



PREPARATIVE EXAMPI F 





HCOnl o " Pr ° dUCt fr ° m EX3mPle 61 1 (10 ° 9 ' 2 " 2 ° m ™') bel ^ and 
HCOONH 4 (2.77 g, 44.0 mmol) in anhydrous MeOH (30 mL) was added under N 2 to a 
suspension of 10 % Pd/C (1 . 17 g) in annydrQUS MqQH (2q ^ ^ ^ ^ 

sfrred for 16 hrs under N 2 , poured into 250 CH 2 C, 2 (250 mL), and fi.tered through 

Celrte. The solvent was evaporated and the residue was purified by flash 

chromatography using 1 1 % MeOH (10% NH 4 OH) in CH 2 CI 2 to give 555 mg (87 %) of 
3 solid. 



PCT/IJS02/2X1X1 

WO 03/022835 

161 



PPFP^patin/F FXAMPLE 240 



10 



15 



20 




o jj0 nInH2 ^ 

Using essentially the same procedure as described in Preparative Example 239 
, LOO g (2.20 mmol) of the product from Example 612 below, was converted info 520 
mg (81 %)of a solid. 



o. 

h 3 c 



ppFPAR ATIVE EXA MPLE 241 

XX — *~ h 3 c X N J 

r no I h 



"Y N - 

'CH 3 H ° H » 

( .)-3(R)-lsopropyl-2,5-piperazinedione (5g) (32 m moles) was dissolved in dry 
THF (167 6mL) and the solution was cooled to OX. A 1 M solution of LiAIH, ,n THF 
015 25mL) (1 15.25 mmoles) was added dropwise over 20 minutes. The mixture was 
heated under reflux a, 65-C for 5h and then stirred a, 25-C for 16h. filled water 
(37 5mL) was added dropwise to the stirred reaction mixture, followed by 1N NaOH 
(21 25mL) and additional distilled water (37.5mL). The mixture was extracted w,th 
ethyl acetate (1.78L) and the latter was dried (MgSO,), filtered and evaporated to 
dryness. The residue was chromatographed on a silica gel column (40X6.5cm) using 
gradient elution with 3%, 4%, 6% and 9% (10% NH4OH in me.hano,).dichloromethane 
as the eluan. .0 give the product (2.4g; 58%): Wd« *T (c=5.7mg/2mL MeOH). 



PRFPARATIV= FXAMPLE 242 
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H 3 C 



CH 3 H 



6 



H 



CH 3 

CX"i H3 l 




O CH 3 Q , 

The product from Preparative Example 241 (555.2mg) (4.33mmoles) above 
was dissolved in anhydrous DMF (16.7mL). 4-methylmorpholine (0.476mL) 
(4.33mmoles), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (830mg) 
(4.33mmoles), 1-hydroxybenzotriazole (585.2mg) (4.33mmoles) and N- 
acetylpiperidine-4-acetic acid (802.3mg) (4.33mmoles) was added and the mixture 
was stirred under argon at 25°C for 41 h. The mixture was evaporated to dryness and 
the residue was taken up in dichloromethane and washed with saturated aqueous 
NaHC0 3 . 

The dichloromethane layer was dried(MgS0 4 ), filtered and evaporated to 
dryness and the residue was chromatographed on a silica gel column (20X5cm) using 
3% (10% NH 4 OH in methanoD-dichloromethane as the eluant to give the product 
(1 .25g; 98%); [ a ] D 25 ' c +1 6 .6° (c=5.6mg/2ml_ MeOH) 



EXAMPLE 500 




J | • 2 HCI » 




in CM « 3 , ° ^ Pr ° dUCt ff0m PreParatiVe EXamPfe 183 (° 15 * 0 31 ™°'> 
m CH 2 CI 2 (5 mL) at 0°C was added TEA (0.21 mL. 5 eq.) and TMSNCO (0.41 mL 10 

eq.). The reaction mixture was stirred until TLC showed consumption of starting 

material (30 minutes). The reaction was quenched by the addition of saturated 

NaHCO, and extracted with CH 2 CI 2 . The combined organics were dried over Na 2 SO, 

fUtered and concentrated. The crude product was purified by flash chromatography ' 
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using a 5% (10% NH 4 OH in MeOH) in CH 2 CI 2 so.ution as e.uent to yie.d a so.id (0,0 
g, 61% yield). LCMS: MH + = 531; mp = 115-128°C. 

EXAMPL FS 501-558.22 

BV essentially the same procedure set forth in Example 500, using the 

By essential y jp g sjmjlar mgnner 

compounds shown ,n o urn ™ ^ N . BOC . protected 

t0 Preparative Example 183 or Example 6 
amine, the products shown .n column 3 of Table 14 loivir 



TABLEJ4 




Column 3 




CMPD 



LCMS: 
MH + = 469; 
Mp = 80-85°C. 



LCMS: 
MH + = 503; 
mp=103-109°C. 



WO 03/022835 

PCT/US02/28IXI 

164 




PCT/USII2/2S1S1 



WO 03/022X35 




LCMS: 
MH + = 545; 
mp = 141-160°C 



LCMS: 
MH + = 513; 
mp = 95-101°C 



LCMS: 
MH + = 513; 
= 122-127°C 
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509 






LCMS: 




/O^X n )-2HC. 




MH + = 533; 
mp = 97-101 °C 












H 


^ INirl2 


• 


510 


. jf ^ xHCI 




LCMS: 






MH + = 512; 
mp = 90-1 17°C 




^ i 








H 


O^NH 2 




511 


. J J xHCI 
H 


O^NH 2 


LCMS: 
MH + = 512; 
mp = 82-93°C 



PCT/US02/2K1S1 
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WO 03/022835 
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\VO 03/022835 



PCT/US02/2SIS1 



169 




PCT/US02/2S1S1 

WO 03/022S35 
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WO 03/022835 
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WO ((3/022835 



179 



PCT/US02/2X181 



554 



555 



556 
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558.11 


CX 

o' 


> 

t 

H 


J 

2HCI 

) 


6 

O^NH 2 


LCMS: 
MH + =547; 
mp=65-68°C 


558.12 


H 3 CT 

I 




3 2 HCI 
H 


O^NH 2 


LCMS: 
MH + =589; 
mp=92-103°C 


558.13 


H 3 cr 


Xf 
X N - 


^^OCF 3 
3 2 HCI 

H 


CiL j^jT° CF3 

O^NH 2 


LCMS: 
MH + =589; 
mp=95-190°C 
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558.14 


F 3 CO^^ 

c? 


r9 

O^CH 
J 2 HCI 

6 

H 


6 

O^NH 2 


LCMS: 
MH + =605; 
mp=59-83°C 


558.15 




» O^CH3 
/ 2 HCI 

6 

H 


^-N O^.CH 3 
O^NH 2 


LCMS: 
MH + =605; 
mp=87-99°C 




558.16 


Xxn 

f-CH 3 

H 


f-CH 3 
O^NH 2 


LCMS: 
MH + =547; 
mp=65-68°C 
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558.17 


-2HCI 

H 


^^Y^C^OCF 3 
O^NH 2 


LCMS: 
MH + =561; 
mp=95-101°C 


558.18 


1 J • 2HCI 
H 


% 

O^NH 2 


LCMS: 
MH + =624; 
mp=97-101°C 


558.19 


F 3 C^^ rc^V- 01 
H 


O^NH 2 


LCMS: 
MH + =580; 
mp=123-127°C 
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By essentially the same procedure set forth in Example 500, using the 
compounds shown in Column 2 of Table 14.1, the products shown in Column 3 of 
Table 14.1 (CMPD) were prepared. 
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5 



10 

TABLE 14.1 



Ex. 


Column 2 


Column 3 


CMPD 


558.23 


"o,cr 

n 

N "' 
H 


N '" 
O^NH 2 


LCMS: 
MH + =574; 
mp=78-103 °C 


558.24 


H 3 CT^N^CH 3 


H 3 <r*N^CH 3 
O^NH 2 


LCMS: 
MH + =574; 
mp=58-73 °C 
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EXAMPLE 559 




5 To a solution of the product from Preparative Example 183 (0.15 g, 0.31 mmol) 

in CH 2 CI 2 (5 mL) at 0 °C was added TEA (0.21 mL, 5 eq.) and AcCI (0.03 ml_, 1.2 eq.). 
The reaction mixture was warmed to room temperature and stirred until TLC showed 
consumption of starting material (20 minutes). The reaction was quenched by the 
addition of saturated NaHC0 3 and extracted with CH 2 CI 2 . The combined organics 
10 were dried over Na 2 S0 4l filtered and concentrated. The crude product was purified by 
flash chromatography using a 5% (10% NH 4 OH in MeOH) in CH 2 CI 2 solution as eluent 
to yield a solid (0.12 g, 75% yield). LCMS: MH + = 530; mp = 75-101°C. 

EXAMPLES 560-609.68 
15 By essentially the same procedure set forth in Example 558, using the 

compounds shown in column 2 of Table 15, which were prepared in a similar manner 
to Preparative Example 183 or Example 61 1 from the corresponding N-BOC-protected 
amine, the products shown in column 3 of Table 15 (CMPD) were prepared: 

20 TABLE 15 



Ex. 


Column 2 


Column 3 


CMPD 
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572 


0 

H 


6 


LCMS: 
MH + = 589; 
mp = 69-76°C 


573 


6 

H 


6 


LCMS: 
MH + = 555; 
mp = 68-97°C 


574 




6 


LCMS: 
MH + = 555; 
mp = 63-81°C 
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601 






LCMS: 
MH + = 544; 










mp = 69-70°C. 






A/0 2HCI 




















0 

H 








j 602 


f J • x HCi 

-a 

Y 


0 

N 


LCMS: 
MH + = 575; 
mp = 73-91 °C. 




603- 






. LCMS: - 
MH + = 516; 






J 2 HCI 


N .- N 


mp = 69-84°C. 






0 i 










0 

H 


0 
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604 






LCMS: 
MH + = 516; 




X\' 2HCI 




mp = 62-81 °C. 












6 

N 
H 


0 




605 






LCMS: 
MH + = 530; 




f ^1 -2 HCI 




mp = 75-82°C 










606 


(|) OHf^l 

r j hci 

X 

6 

H 




LCMS: 
MH + = 435; 
mp = 76-79°C 
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1 608.27 


F 

f J • 2TFA 
H 


F 


LCMS: MH + = 

586; 
mp = 82-85°C 


608.28 


OCH 2 CH 3 
^i^Y^^ F 
. [ J -2HCI 

H 


OCH 2 CH 3 


LCMS: MH + = 

586; 
mp = 76-80°C 


608.29 


OCH 2 CH 3 
L 1 1 1 F ' 

f J • 2HCI 
H 


OCH 2 CH 3 


LCMS: MhT= 

586; 
mp = 48.7- 
49.8°C 
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LCMS: MH + = 

564; 
mp = 76-8 1°C 



LCMS: MH + = 

564; 
mp = 75-78°C 



LCMS: MH + = 
615; 
mp = 97-1 04°C 
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608.39 


J N 
JT J • 2TFA 

H 

_, 


N 1 

• 0 


LCMS: MH + = 

563; 
mp = 64-66°C 


608.40 


y n 

■ X J ■ 2TFA 
H 




LCMS: MH + = 

563; 
mp = 71-73°C 


608.41 


.11 2HCI 

° i 

6 

H 


0 


LCMS: MH + = 

603; 
mp = 58-63°C 

. . 
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■ 2TFA 



OH 



LCMS: 
MH + =546; 
mp=69-74°C 




o 



OH 



LCMS: 
MH + =546; 
mp=65-69°C 



LCMS: 
MH + =478; 
mp=63-68°C 



FXAMPLES 609 AND 609.70 



By essentially the same procedure set forth in Example 559, using the 
compounds shown in Co.umn 2 of Table 15.1, the products shown in Column 3 of 
Table 15.1 (CMPD) were prepared. 



TABLE15J. 
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EXAMPLE 60Q 
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The product from Preparative Example 238 (0.20 g, 0.41 mmol) in CH 2 CI 2 (4.0 
mL) was treated with Ac 2 0 (0.038 mL, 1 .0 eq) and TEA (0.057 mL, 1 .0 eq.) and the 
5 resulting solution stirred at room temperature 5 hours. The reaction was quenched by 
the addition of saturated NaHC0 3 and extracted with CH 2 CI 2 . The combine organics 
were purified by flash chromatography using a 2.5% to 5% (10% NH 4 OH in MeOH) in 
CH 2 CI 2 solution as eluent to give the diacetate (0.12 g, 50% yield). This product was 
dissolved in MeOH (5.0 mL) and treated with 1N NaOH. The resulting solution was 
10 stirred at room temperature 5 hours. The reaction mixture was concentrated under 
reduced pressure and the crude residue purified by preparative thin layer 
chromatography (TLC) using a 5% (10% NH 4 OH in CH 2 CI 2 solution as eluent (0.053 
g, 53% yield). LCMS: MH + = 526; mp = 132-137°C. 

15 EXAMPLE 609.71 and 609.72 
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The above compounds were prepared through the separation of diastereomers 
of the compound from Example 609.60 using preparative HPLC with a CHIRALPAK 
AD column using a 95 : 5 hexanes : IPA mix with 0.1 % DEA as eluenf 

Example 609.61 (first eluting isomer-1): LCMS: MH+=602. 

Example 609.62 (second eluting isomer-2): LCMS: MH+=602. 



EXAMPLES 609.73 and fiflQ 74 



F3CO. 




F3CO. 




F3CO. 




of tn. C ° mPOU WSre PrePar8d thrOU9h thS S6parati - of diastereomers 

of the compound from Examp.e 609.60 using preparative HPLC with a CHIRALPAK 

AD column using a 95 : 5 hexanes ,.IPA mix with 0.1% DEA as eluenf 

Example 609.63 (first eluting isomer-1 ): LCMS: MH + =603 

Example 609.64 (second eluting isomer-2): LCMS: MH + =603 
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EXAMPLE 609.75 




A solution of the compound from Example 608.21 (0.053 g, 0.09 mmol) was 
5 stirred in MeOH (1.0 mL) and 1N NaOH (0.1 mL) at room temperature overnight. The 
reaction mixture was concentrated under reduced pressure. The crude product was 
dissolved in CH 2 CI 2 (1 mL) and HOBt (0.010 g), dimethylamine hydrochloride (0.015 
g), DEC (0.015 g) and TEA (0.06 mL) were added and the resulting mixture stirred at 
room temperature overnight. The reaction mixture was quenched by the addition of 
10 saturated NaHCCb and the resulting mixture was extracted with CH2CI2. The 

combined organics were dired over Na 2 S0 4 , filtered, and concentrated under reduced 
pressure. The crude product was purified by flash chromatography using a 10% 
(10%NH 4 OH in MeOH solution) in CH 2 CI 2 as eluent (0.019 g, 54% yield): LCMS: 
MH + =577; mp=64-68°C. 

15 

EXAMPLE 610 

The product from Example 609 (0.05 g, 0.10 mmol) in acetone (2.0 mL) was treated 
with Mel (0.01 mL, 1.1 eq.) and K 2 C0 3 (0.066 g, 5 eq.) and the resulting solution 
stirred at room temperature overnight. The reaction mixture was concentrated under 
20 reduced pressure and the crude product purified by flash chromatography using a 5% 
(10% NH4OH in MeOH) in CH 2 CI 2 solution as eluent (0.051 g, 94% yield).LCMS: MH + 
= 541; 

mp = 64-66°C. 
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EXAMPLE 611 



WO 03/022X35 



PCT/DS02/2S1S1 



222 



10 



15 





NBoc 



1 72 (2 lT a 'a' LllTtr '° 3 S °' U,i0n °' Pr ° dUCt ,r0m P '~* *™P" 

was il a 0 ell CH3C ' 2 * °° C U " der * ThS 

as stored at 0 C for 15 m,n. then 16 mL of TFA was add e d and the stirrino was 
continued for another 30 min at n»r Th« me stirring was 

a) H o r,nn , , The miXture was P° ured °nt° solid K,C0 3 (50 

8 H 2 0 (200 mL, was added, and the mixture was extracted wifh CH,C, 2 (4 x 30 mL) 
The extracts were dried over Na 2 S0 4 , fiifered, and ,he so.ven, was evapo a, The 

d TEA (1 95 g, 1 9.3 mmol) were added. The mixture was stirred under N 2 for 24 
hrs. poured into sat. NaHCO, (50 mL,. and extracted with CH 2 C, 2 (2 * 30 mL, The 
comhmed extracts were dried over Na 2 S0 4 and fii.ered. The resid e was pur Ld L 

sh c renography using 7 * MeOH ,10% NhLOH, in CH 2 C, 2 ,o give 1 63 1 / , 
of a sol,d. LCMS: MH* = 462; mp = 65-71»C. ( } 

PREPARATIUF EXAMPI K«<i <c , r| 
By essentially the same procedure set forth in Preparative Examoie 61 1 
- starting materials in column 2, the products given in column 3 " 



Prep. Ex. 
611.1 


Column 2 


Column 3 


I CMPD 








LCMS: MH + = 
556 

Mp = 78-85°C. 

! 
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LCMS: MH + = 
624 

Mp = 80-85°C 



LCMS: MH + = 
522 

Mp = 78-85°C 



LCMS: MH + = 
612 

Mp = 70-76°C 



LCMS: MH + = 
556 

Mp = 76-83°C 



LCMS: MH + = 
554 

Mp = 90-104°C 
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611.12 




^^^^^S0 2 C(CH 3 )3 


LCMS: MH + = 
596 






1 U 


Mp = 108- 
117°C 


611.13 




o^JO" Br 


LCMS - MH + = 
556 








Md = 69-76°C 










611.14 






LCMS* MH + = 

l— V * 1 V 1 V — ' . 1 V 1 1 1 

542 








Md = 82-88°C 


611.15 






1 CMS' MH + = 
564 








Md = 71-77°C 










611.16 






LCMS: MH + = 
554 








Mp = 95-98°C 
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611.17 




S0 2 CH 3 



NBoc 



SQ 2 CH 3 




LCMS: MH + = 
554 

Mp = 93-96°C 



611.18 



611.18 



611.19 




NBoc 




_6 






NBoc 




LCMS: MH + = 
556 

Mp = 65-67°C 



LCMS: MH + = 
556 

Mp = 70-72°C 



LCMS: MH + = 
530 

Mp = 73-76°C 



611.20 




NBoc 




LCMS: MH + = 
530 

Mp = 74-77°C 
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611.21 




S0 2 CF 3 



NBoc 



S0 2 CF 3 




LCMS: MH + = 
608 

Mp = 84-87°C 



611.22 




SO0CF3 



S0 2 CF 3 



NBoc 




LCMS: MH + = 
608 

Mp = 91-94°C 



611.23 




S0 2 C(CH 3 ) 3 



NBoc 




S0 2 C(CH 3 ) 3 



LCMS: MH + = 
596 

Mp = 92-96°C 



611.24 




S0 2 C(CH 3 ) 3 



NBoc 




S0 2 C(CH 3 ) 3 



LCMS: MH + 
596 

Mp = 107- 
110°C 



EXAMPLE 612 





NH 2 
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TFA (4.0 ml_) was added to a solution of the product from Preparative Example 
172 (2.00 g, 3.86 mmo!) in anhydrous CH 2 CI 2 (40 ml_) at 0°C under N 2 . The mixture 
was stirred at 0°C for 15 min, then 16 mL of TFA was added and the stirring was 
continued for another 30 min at 0°C. The mixture was poured onto solid K 2 C0 3 (50 
g), H 2 0 (200 mL) was added and the mixture was extracted with CH 2 CI 2 (4 x 30 mL). 
The extracts were dried over Na 2 S0 4 , filtered, and the solvent was evaporated. The 
sticky solid was dissolved in anhydrous CH 2 CI 2 (30 mL), and TEA (1.95 g, 19.3 mmol) 
and TMSNCO (4.44 g, 38. 6 mmol) were added. The mixture was stirred under N 2 for 
3 hrs, poured into sat. NaHC0 3 (200 mL), and extracted with CH 2 CI 2 (2 x 30 mL). The 
combined extracts were dried over Na 2 S0 4 , filtered, and the solvent was evaporated. 
The residue was purified by flash chromatography using 1 1 % MeOH (10% NH 4 OH) in 
CH 2 CI 2 to give 1.51 g (85 %) of a solid. LCMS: MH + = 463; mp = 100-107°C. 



PREPARATIVE EXAMPLES 612.1 - 612.8 
By essentially the same procedure set forth in Preparative Example 612, using 
the starting materials in column 2, the products given in column 3 were prepared: 



Prep. 
Ex. 


Column 2 


Column 3 


CMPD 


612.1 






LCMS: MH + 
= 557 

Mp = 1 08- 
114°C 


612.2 




F3C xxrx 


LCMS: MH + 
= 625 

Mp= 114- 
120°C 
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612.3 




SCH 3 



NBoc 



SCHo 




LCMS: MH + 
= 523 

Mp = 105- 
112°C 



612.4 




NBoc 




LCMS: MH + 
= 613 

Mp = 104- 
109°C 



612.5 



612.6 




NBoc 





S0 2 CH 3 



NBoc 



S0 2 CH 3 




LCMS: MH + 
= 557 

Mp = 107- 
113°C 



LCMS: MH + 
= 555 

Mp = 132- 
141°C 



612.7 




SCF, 




SCF. 



NBoc 



LCMS: MH + 
= 577 

Mp = 98- 
105°C 
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612.8 




A mixture of the product from Preparative Example 239 (30 mg, 0.10 mmo!), 
the product from Preparative Example 76 (30 mg. 0.1 1 mmol), Na! (15 mg, 0.10 
mmol), and K 2 C0 3 (60 mg, 0.45 mmol) in anhydrous CH 3 CN (1 mL) was stirred and 
refiuxed under N 2 for 24 hrs. The mixture was poured into 5 % K 2 C0 3 (30 mL) and 
extracted with CH 2 CI 2 (3x10 mL). The combined extracts were dried over Na 2 S0 4 , 
the solvent was evaporated, and the residue was purified by flash chromatography 
using 3 % MeOH (10% NH 4 OH) in CH 2 CI 2 to give 36 mg (66 %) of a solid. LCMS: MH + 
= 546; mp = 113-120°C. 

EXAMPLES 614-628 
By essentially the same procedure set forth in Example 613, using the 
chlorides in Column 2 of Table 16, the products in Column 3, Table 16 (CMPD) were 
prepared. 



20 
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TABLE 16 



Ex. 



614 



615 



Column 2 






Column 3 








CMPD 



LCMS: 
MH + = 497 



LCMS: 
MH* = 546; 
mp= 110-115°C. 



LCMS: 
MH + = 552; 
mp = 95-1 00°C. 



LCMS: 
MH + = 598; 
mp = 95-1 00°C. 



618 





LCMS: 
MH + = 502. 
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619 



N _ 

<J 




.CI 



CI 




LCMS: 
MH + = 503; 
mp = 82-S7°C. 



620 





LCMS: 
MH + = 546; 
mp= 105-1 09°C. 



621 





LCMS: 

MH + = 547; 

mp = 115-121°C. 



622 





LCMS: 

MH + = 547; 

mp = 103-109°C. 



623 





LCMS: 

MH + = 547; 

mp = 111-117°C. 
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624 




OCF, 



OCF-s 




LCMS: 
MH + = 596; 
mp = 95-101°C. 



625 





LCMS: 

MH + = 547; 

mp = 116-122°C. 



626 





LCMS: 
MH + = 497. 



627 





LCMS:. 
MH + = 502; 
mp = 77-85°C. 



628 



<fjL J3 

OAc 




LCMS: 
MH + = 474; 
mp = 50-56°C. 
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EXAMPLE 629 




A mixture of the product from Preparative Example 240 (30 mg, 0.10 mmol), 
the product from Preparative Example 76 (30 mg, 0.1 1 mmol), Nal (15 mg, 0.10 
mmol), and K 2 C0 3 (60 mg, 0.45 mmol) in anhydrous CH 3 CN (1 ml_) was stirred and 
refluxed under N 2 for 24 hrs. The mixture was poured into 5% K 2 C0 3 (30 mL) and 
extracted with CH 2 CI 2 <-3-x.-10-mL). The-combined extracts were dried over Na 2 S0 4 , 
the solvent was evaporated, and the residue was purified by flash chromatography 
using 1 1 % MeOH (10% NH 4 OH) in CH 2 CI 2 to give 27 mg (49 %) of a solid. LCMS: 
MH + = 547; mp = 128-138°C. 

EXAMPLES 630-635 
By essentially the same procedure set forth in Example 629, using the 
chlorides in column 2 of Table 17, the products in column 3, Table 17 (CMPD) were ' 
prepared. 



TABLE 17 



Ex. 


Column 2 


Column 3 


CMPD 


630 






LCMS: 
MH + = 548; 
mp = 141- 
145°C. 
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PCT/DS02/2S1S1 



631 





.LCMS: 
MH + = 548; 
mp = 127- 
135°C. 



632 





LCMS: 
MH + = 548; 
mp = 143- 
147°C. 



633 





LCMS: 
MH + = 548; 
mp = 136- 
140°C. 



634 





LCMS: 
MH + = 548; 
mp = 135- 
142°C. 



635 




OCFq 




LCMS: 
MH + = 597; 
mp = 122- 
128°C. 
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EXAMPLE 636 




The product from Preparative Example 242 (1g) (3.39 mmoles) was dissolved 
5 in anhydrous acetonitrile (30 mL). To the stirred solution under argon, was added bis- 
(4-chiorophenyI)methyl chloride (1.04 g (3.39 mmoles), anhydrous potassiun iodide 
(562mg) (3.39mmoles) and anhydrous potassium carbonate (468 mg) (3.39 mmoles) 
and the mixture was stirred at 25°C for 235h. The mixture was poured into 
dichloromethane (800 mL) and extracted with saturated aqueous NaHC0 3 . The 

10 aqueous phase was re-extracted with dichloromethane (300 mL) and the combined 

dichloromethane layers were dried (MgS0 4 ), filtered and evaporated to dryness.-The-- ~ 
residue was chromatographed on a silica gel column (25X5cm) using 1 .5% increasing 
to 6% (10% NH 4 OH in methanol)-dichloromethane as the eluant to give the product 
(271 .8mg; 15%): HRFABMS: m/z 530.2329 (MH + ), calcd for C 29 H 38 CI 2 N 3 02 m/z 

15 530.2341; [a] D 25 ° c +33.0° (c=2.600mg/mL MeOH); 5 H (CDCI 3 ) 0.89 (3H,d, CH 3 ), 1.07 
(3H, d, CH 3 ), 2.08 (3H, s, CH3CON-), 5.22 (1H, s, Ar 2 CH-) and 7.23-7.35ppm (8H, m, 
ArH); 8 C (CDCI3) CH 3 : 19.2/19.5, 20.1, 21.7; CH 2 : 32.2/33.0, 32.2/33.0, 39.2/39.4, 
39.2/39.4, 37.8, 41.9/42.2, 43.1/43.7; CH: 26.6/27.0, 33.2, 46.8, 60.0, 66.1, 
129.1/129.4, 129.1/129.4, 129.1/129.4, 129.1/129.4, 129.4/129.8, 129.4/129.8, 

20 129.4/129.8, 129.4/129.8; C: 133.2/133.4, 133.2/133.4, 139.4/140.6, 139.4/140.6, 
169.0, 170.3/170.6. 
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PREPARATIVE EXAMPLE 637 



TMSO. 




5 Benzylimine of pivalaldehyde (5.08 g, 29 mmo!) was dissolved in anhydrous 

THF (10 mL), Danishefsky's diene (5.00 g, 29 mmol), then ZnCI 2 (0.5 M in THF, 58 
mL, 29 mmol) were added under N 2 . The mixture was stirred at rt for 4 hrs, poured 
into H 2 0 (500 mL), and extracted with EtOAc (4 x 50 mL). The combined extracts 
were washed with brine (100 mL), dried over Na 2 S0 4 , filtered, and the solvent was 
10 evaporated. Chromatography on silicagel with hexane: EtOAc (1 :3) afforded pale 
yellow oil (2.68g, 38%). 

PREPARATIVE EXAMPLE 638 
O O 

— >rV 

I CH 2 Ph 1 CH 2 Ph 

15 

Solution of the product from Preparative Example 637 (2.50g, 10.3 mmol) in 
anhydrous THF (50 mL) was stirred under N 2 at -78°C. L-Selectride (Aldrich), (1 .0 M 
in THF, 10.3 mL, 10.3 mmol) was added slowly, the mixture was stirred at -78°C for 1 
hr, then at room temperature (rt) for 1 hr after which it was poured into H 2 0 (500mL) 
20 and extracted with CH 2 CI 2 (4 x 50 mL). The combined extracts were washed with 
brine (100 mL), dried over Na 2 S0 4 , filtered, and the solvent was evaporated. 
Chromatography on silicagel with hexane: EtOAc (4:1) afforded a pale yellow solid 
(1.31g,52%). 

25 

PREPARATIVE EXAMPLE 639 
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Diethyl (dibromomethyl)phosphonate (1.27 g, 4.10 mol) was dissolved under 
N 2 in anhydrous THF (10 ml_) and the solution was cooled to -78°C. Lithium 
diisopropylamide (2.0 M in THF/heptane 1.70 mL, 3.4 mmol) was added and the 
solution was stirred at -78°C for 30 min. Solution of the product from Preparative 
Example 638 was in dry THF (6 mL) was added and the mixture was stirred at -78°C 
for 1hr, then at rt for 6 days. The mixture was poured into H 2 0 (250 mL) and 
extracted with CH 2 CI 2 (3 x 50 mL). The combined extracts were dried over Na 2 S0 4 , 
filtered and the solvent was evaporated. Chromatography on silicagel with hexane: 
EtOAc (30:1) afforded a colorless oil (388mg, 47%). 

PREPARATIVE EXAMPLE 640 




Dimethoxyethane (15 mL) and H 2 0 (3 mL) were added to a mixture of the 
product from Preparative Example 639 (388 mg, 0.97 mmol), phenylboronic acid (366 
mg, 3.00 mmol), PdCI 2 (PPh 3 ) 2 (140 mg, 0.20 mmol), and Na 2 C0 3 (1.06 g, 10.0 mmol) 
and the mixture was stirred and refluxed under N 2 for 24 hr. The mixture was poured 
into H 2 0 (300 mL) plus brine (30 mL) and extracted with CH 2 CI 2 (5 x 40 mL). The 
combined extracts were dried over Na 2 S0 4 , filtered and the solvent was evaporated. 
Chromatography on silicagel with hexane: EtOAc (30:1 ) afforded a pale yellow oil 
(208mg, 54%). 



PREPARATIVE EXAMPLE 641 and 642 
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isomer 1. isomer 2 



A solution of the product from Preparative Example 640 (208 mg, 0.52 mmol) in 
anhydrous EtOH (8 mL) and a solution of ammonium formate (756 mg, 12.0 mmol) in 
anhydrous MeOH (8 mL) were added under N 2 to 10% Pd/C (250 mg). The mixture 
was stirred at rt for 24 hr, then CH 2 CI 2 (100 mL) was added, the mixture was filtered 
through Celite, and the solvent was evaporated. Chromatography on silicagel with 
20:1 CH 2 CI 2 : MeOH/NH 4 OH (10/1 ) afforded 73 mg of a white solid (isomer 
1 =Preparative Example 641 , fast eluting) and 20 mg of a colorless wax (isomer 2= 
Preparative Example 642, slow eluting). Both diastereomers are racemic. 

PREPARATIVE EXAMPLE 643 




isomer 1 isomer 1 

The product shown in the reaction above was prepared using the isomer 1 
product of Preparative Example 641 by the procedure that is essentially identical to 
that described in Preparative Example 19 and afforded a colorless wax. 

EXAMPLE 644 




isomer 1 isomer 1 

The product shown in the reaction above was prepared using the isomer 1 
product from Preparative Example 643 by a procedure -that is essentially identical to 
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that described in Preparative Example 611 and afforded a colorless solid. LCMS: MH + 
= 475; mp = 61-65°C. 
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EXAMPLE 645 
Pru ^Ph .COOH Ph^Ph 






isomer 2 



isomer 2 



10 Acetylpiperidine acetic acid (85 mg, 0.50 mmol) was dissolved in anhydrous 

PhCH 3 (1 ml_) and TEA (0.06 ml_). To the solution was added pivaloyl chloride (0.05 
mL) under N 2 at 0°C and the mixture was stirred at 0°C for 1 hr. A solution of the 
isomer 2 product from Preparative Example 642 (18 mg, 0.058 mmol) in anhydrous 
PhCH 3 (0.5 mL) was added, followed by TEA (0.10 mL) and the mixture was stirred at 

15 rt for 4 days. The mixture was poured into saturated aqueous NaHC0 3 (40 mL) and 
extracted with CH 2 CI 2 (4 x 15 mL). The combined extracts were dried over Na 2 S0 4 , 
filtered and the solvent was evaporated. Chromatography on silicagel with 50:1 
CH 2 CI 2 : MeOH/NH 4 OH (10/1) afforded 22 mg (79 %) of a colorless solid. LCMS: MH + 
= 475; mp = 49-54°C. 



PREPARATIVE EXAMPLE 646 and 647 
Ph-^Ph Ph. 




isomer 1 isomer 2 



BuLi (2.5 M in hexanes, 3.5 mL, 8.75 mmol) was added under N 2 to a solution 
:5 of diphenylmethane (1 .68 g, 1 0.0 mmol) in anhydrous Et 2 Q (25 mL). The solution was 
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refluxed for 16 hr, cooled to rt, then a solution of the product from Preparative 
Example 638 (490 mg, 2.0 mmol) in Et 2 0 (5 mL) was added and the mixture was 
stirred at rt for 6 hr. The mixture was poured into H 2 0 plus brine and extracted with 
CH 2 CI 2 . The combined extracts were dried over Na 2 S0 4> filtered and the solvent was 
5 evaporated. Chromatography on silicagel afforded two colorless solids: first (isomer 
1= Preparative Example 646 177 mg, 21%) eluted with 15:1 CH 2 CI 2 :EtOAc, second 
(isomer 2 = Preparative Example 647, 250 mg, 30%) eluted with 3:1 CH 2 CI 2 :EtOAc. 



10 



15 



PREPARATIVE EXAMPLE 648 
Prw ^Ph Ph. 




isomer 1 



isomer 1 



Anhydrous EtOH (3 mL) was added under N 2 to a mixture of the isomer 1 
product from Preparative Example 646 (90 mg, 0.22 mmol), 10 % Pd/C (40 mgj and 
ammonium formate (200 mg, 3.2 mmol). The mixture was stirred and refluxed for 6 
hr, then CH 2 CI 2 (30 mL) was added and the mixture was filtered through Celite. The 
solvent was evaporated and the residue was purified by chromatography on silicagel 
with 20:1 CH 2 CI 2 : MeOH/NH 4 OH (10/1). A white solid was obtained in an amount of 
48 mg (69%). 



20 



PREPARATIVE EXAMPLE 649 




isomer 2 



isomer 2 



The product shown in the reaction above was prepared using the isomer 2 
product of Preparative Example 647 by a procedure that is essentially identical to that 
described in Preparative Example 648 and afforded a colorless wax. 



25 
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EXAMPLE 650 
COOH 



isomer 1 




Acetylpiperidine acetic acid (85 mg, 0.50 mmol) was dissolved in anhydrous 
PhCH 3 (1 ml_) and TEA (0.10 mL). To the solution was added prvaloyl chloride (0.05 
mL) under N 2 at 0°C and the mixture was stirred at 0°C for 1 hr. A solution of the 
product from Preparative Example 648 (40 mg, 0.124 mmol) in anhydrous PhCH 3 (1.0 
mL) was added, followed by TEA (0.30 mL) and the mixture was stirred at rt for 3 
days. The mixture was poured into saturated aqueous NaHC0 3 (40 mL) and 
extracted with CH 2 CI 2 (4x15 mL). The combined extracts were dried over Na 2 S0 4 , 
filtered and the solvent was evaporated. The residue was dissolved in MeOH (5 mL), 
H 2 0 (0.5 mL) was added, then KOH (250 mg) and the mixture was stirred at rt for 4 hr. 
The mixture was poured into saturated aqueous NaHC0 3 (40 mL) and extracted with 
CH 2 CI 2 (4x15 mL). The combined extracts were dried over Na 2 S0 4 , filtered and the 
solvent was evaporated. Chromatography on silicagel with 30:1 CH 2 CI 2 : 
MeOH/NH 4 OH (1 0/1 ) afforded 31 mg (51 %) of white solid. LCMS: MhT = 491; mp = 
100-106°C. 



EXAMPLE 651 
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The product shown in the reaction above was prepared using the isomer 2 
product of Preparative Example 649 by the procedure that is essentially identical to 
that described in Example 650 above and afforded a white solid. LCMS: MH + = 491; 
mp = 108-115°C. 
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WHAT IS CLAIMED IS : 

1 . A compound of the formula (I): 

R 2 




a prodrug thereof, or a pharmaceutical^ acceptable salt or solvate of said 
compound or of said prodrug wherein, 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl, heteroaryl, arylalkyl and heteroarylalkyl, each optionally 
substituted with one to six groups selected from the group consisting of: 



a) 


halogen; 


b) 


-OCF 3 or -OCHF 2 ; 


c) 


-CF 3 ; 


d) 


-CN; 


e) 


alkyl or R 18 -alkyl; 


f) 


heteroalkyl or R 18 -heteroalkyl; 


g) 


aryl or R 18 -aryl; 


h) 


heteroaryl or R 18 -heteroaryl; 


0 


arylalkyl or R 18 -arylakyl; 


j) 


heteroarylalkyl or R 18 -heteroarylalkyl; 


k) 


hydroxy; 
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1) 


alkoxy; 




m) 


aryloxy; 




n) 


-S0 2 -alkyl; 




o) 


-NR R ; 


5 


P) 


-N(R 11 )C(0)R 13 , 




q) 


methylenedioxy; 




r) 


difluoromethylenedioxy; 




s) 


trifluoroalkoxy; 




t) 


-SCH 3 or-SCF 3 ; and 


10 


u) 


-S0 2 CF 3 or -NHSO2CF3; 



R 3 is H, -OH, alkoxy or alkyl, provided that when X is N, R 3 is not -OH or 

alkoxy; 

R 4 , R 5 , R 7 and R 8 are the same or different and are independently selected 
from the group consisting of H, -OH, -OR 14 , -NR 11 R 12 , -N(R 11 )C(0)R 13 , alkyl, 
15 heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, 






R 12 R 11 N ) 1 R 13 (0)C(R 11 )N- 

and / r , provided that when 

Z and/or X is N, then R 4 , R 5 , R 7 and R 8 are each not -OH, -OR 14 , -NR 11 R 12 or 
-N(R 11 )C(0)R 13 ; 

R 6 is selected from the group consisting of -C(0)R 15 and -S0 2 R 15 ; 
20 R 9 and R 10 are the same or different and are independently selected from the 

group consisting of H, F, -CF 3 , alkyl, cycloalkyl, arylalkyl, heteroalkyl, heteroarylalkyl, 
heterocycloalkyl, hydroxy, alkoxy, aryloxy, -NR 11 R 12 and -N(R 11 )C(0)R 13 , provided 
that when Z is N, then R 9 and R 10 are each not F, hydroxy, alkoxy, aryloxy, -NR 11 R 12 
or-N(R 11 )C(0)R 13 ; 

25 R 11 is selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R 12 is selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R 13 is selected from the group consisting of alkyl, alkoxy and aryloxy; 

R 14 is selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R 15 is selected from the group consisting of -NR 16 R 17 , -OR 16 , alkyl, cycloalkyl, 
30 heterocycloalkyl, aryl, arylalkyl and heteroarylalkyl, each optionally substituted with 
R 18 ; 
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R 16 and R 17 are the same or different and are independently selected from the 
group consisting of H, alkyl, aryl, arylalkyl, heteroalkyl and heteroaryl, each optionally 
substituted with R 18 ; 

R 18 is one to four substituents selected from the group consisting of lower alkyl, 
5 halo, cyano, nitro, haloalkyl, hydroxy, alkoxy, aikoxy carbonyl, carboxy, carboxyalkyl, 
carboxamide, mercapto, amino, alkylamino, dialkylamino, sulfonyl, sulfonamido, 
cycloalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl and heteroaryl; and 

X and Z are the same or different and are independently selected from the 
group consisting of C and N. 

0 

2. The compound of claim 1 wherein: 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl, each optionally substituted with one to six 



groups selected from the group consisting of: 



15 


a) 


halogen; 




b) 


-OCF 3 ; 




c) 


-CF 3 ; 




d) 


-CN; 




e) 


(C1-C20)alkyl or R 18 -(C1-C20) alkyl; 


20 


0 


heteroalkyl or R 18 -heteroalkyl; 




g) 


aryl or R 18 -aryl; 




h) 
0 


heteroaryl or R 18 -heteroaryl; 
arylalkyl or R 18 -arylalkyl; 




j) 


heteroarylalkyl or R 18 -heteroarylalkyl; 


25 


k) 


hydroxy; 




I) 


alkoxy; 




m) 


aryloxy; 




n) 


-S0 2 -alkyl; 




o) 


-NR 11 R 12 ; 


30 


P) 


-N(R 11 )C(0)R 13 , 




q) 


methylenedioxy; 




r) 


difluoromethylenedioxy; 




s) 


trifluoroalkoxy; 
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t) -SCH 3 ; and 
u) -SO2CF3; 

R 4 , R 5 , R 7 and R 8 are the same or different and are independently selected 
from the group consisting of H, alky!, heteroalkyl, aryl. cycloalkyl, arylalkyl, heteroaryl, 





R ,2 R 11 N 

5 heteroarylalkyl, heterocycloalkyl, -OR 14 , -NR 11 R 12 

R 13 (0)C(R 11 )N 

and 

provided that when Z and/or X is N then R 4 , R 5 , R 7 and R 8 are each not -OR 14 or 
-NR 11 R 12 ; 

R 11 is selected from the group consisting of H and alkyl; 

10 

3. The compound of claim 1 wherein: 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl, each optionally substituted with one to six 
groups selected from the group consisting of: 
15 a) halogen; 

b) -OCF 3 ; 

c) -CF 3 ; 

d) . trifluoroalkoxy; 

e) (C1-C6)alkyorR 18 -(C1-C6)alkyl; 
20 f) heteroalkyl or R 18 -hetero alkyl; 

g) aryl or R 18 -aryi; 

h) arylalkyl or R 18 -arylalkyl; 

i) heteroarylalkyl or R 18 -heteroarylalkyl; 
j) alkoxy; 

25 k) -S0 2 -alkyl; and 

I) -SO2CF3; 

R 4 , R 5 , R 7 and R 8 are the same or different and are independently selected from 
the group consisting of H, alkyl, heteroalkyl. aryl, cycloalkyl, arylalkyl, heteroaryl, 
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R 14 0— ) £ r1*r"m 

heteroarylalkyl, heterocycloalkyl, -OR 14 , -NR 11 R 12 , 
R 13 {0)C(R 11 )N 

and ' - Provided that when 2 and/or X is N then R 4 , R 5 r 7 and R 8 are 

not-OR 14 or-NR 11 R 12 ; 

R 11 is selected from the group consisting of H and alky); and 
Z is C. 

4. The compound of claim 1 wherein, 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl; optionally substituted with one to six groups 
selected from the group consisting of: 

a) halogen; 

b) -OCF 3 ; 

c) -CF 3 ; 

d) alkoxy; 

e) trifluoralkoxy; 

f) (C1-C6)alkyl; 

g) -S0 2 -alkyl; and 

h) -S0 2 CF 3 ; 

R 3 is H or -OH, provided that when X is N, R 3 is not -OH; 

R 4 and R 5 are the same or different and are each independently selected from 

HO 

the group consisting of H, (C1-C6)alkyl, heteroalkyl and 

R 7 is selected from the group consisting of H, alkyl, -OR 14 and -NR 11 R 12 
provided that when X is N, R 7 is not -OR 14 or -NR 11 R 12 ; 

R 8 fe selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R is selected from the group consisting of H and alkyl- and 

Z is C. 
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5. The compound of claim 1 wherein: 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of aryl and heteroaryl; optionally substituted with one to six groups 
selected from the group consisting of: 

a) halogen; 

b) -OCF 3 , 

c) alkoxy; 

d) trifluoroalkoxy; 

e) -CF 3 ; 

f) -S0 2 -alkyl; and 

g) -SO2CF3; 
R 3 is H; 

R 4 and R 5 are the same or different and are independently selected from the 



ho — j > 

group consisting of H, (C1-C6)alkyl, heteroalkyl, and / 

R 6 is selected from the group consisting of -C(0)R 15 and -S0 2 R 15 ; 

R 7 is selected from the group consisting of H, alkyl, -OR 14 and -NR 11 R 12 , 
provided that when X is N, R 7 is not -OR 14 or -NR 11 R 12 ; 

R 8 is selected from the group consisting of H, alkyl, aryl and heteroaryl; 

R 11 is H or alkyl; and 

ZisC. 

6. The compound of claim 1 wherein, 

R 1 and R 2 are the same or different and are independently selected from the 
group consisting of phenyl and pyridyl; optionally substituted with one to six groups 
selected from the group consisting of: 

a) Br, F or CI; 

b) -OCF3; 

c) -CF 3 ; 

d) methoxy; 

e) ethoxy; 

f) cyclopropylmethoxy; 
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g) -OCH 2 CF 3 ; 

h) -S0 2 -alkyl; and 

i) -SO2CF3 
R 3 is H; 

R 4 and R 5 are the same or different and are independently selected from the 
group consisting of H, methyl, ethyl, isopropyl, t-butyl and heteroalkyl; 
R 7 is selected from the group consisting of H, OR 11 and alkyl; 

• R ■ R and R are each independently selected from the group 
consisting of H and alkyi; 

R 13 is alkyl; 

R 15 is selected from the group consisting of -NR 16 R 17 ,-OR 16 and alkyl; 
R 16 and R 17 are the same or different and are independently selected from the 
group consisting of H and alkyl, provided that when R 15 is -OR 16 , R 16 is not H- and 
ZisC. 



7. The compound of claim 1 , a prodrug thereof, or a pharmaceutical^ 
acceptable salt or solvate of the compound or of said prodrug selected from the group 
consisting of: 















O^NH 2 






B\'C---M- .-\V— -l-'-lS-r.;,. • .. 
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is 


1 

O^NH 2 


X 


Ck Ok f jO" cl 






JL 


0 

1 


0 




CI 




i^i i^V cl 










■ $ 

O^NH 2 


0^ 
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Ok r JCX' CF3 


o^nh 2 








Cr*NH 2 




r il nwi n 

X 




O^NH 2 


0 XoJ< 
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0 

1 


B *Y^1) f^Y° F3 
JL 

0 


















O^NH 2 




U 1 

CD 

O^NH 2 


° 1 

CD 
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2MC .-l/.f— -o--;-,cn;» ■ 
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^\^NHSOoCF 3 


>66o Anh2 


>o6o nAnh2 






i^ N ^ CHo O 
CH 3 


r" N ^ ch 3 o 




^^^^ 


Nl O — Z 










CF 3 




^^Y^^CF 3 


OuCXK 
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Ph^Ph 




T nH 




rT ° 












isomer 2 





8. The compound according to Claim 1 , a prodrug thereof, or a 
pharmaceutical^ acceptable salt or solvate of said compound or of said prodrug, the 
5 compound which is selected from the group consisting of: 
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1 1 . The compound according to claim 8, which is: 



5 




12. The compound according to claim 8, which is: 




13. The compound according to claim 8, which is: 
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14. The compound according to claim 8, which is: 

F 



5 




15. The compound according to claim 8, which is: 



10 




A pharmaceutical composition comprising the compound 

of Claim 1, and a pharmaceutical^ acceptable carrier therefor. 



10 
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1 8. The use of the compound of claim 1 , or a pharmaceutical^ acceptable 
salt or solvate thereof, in the manufacture of a medicine for the 
treatment or prevention of an androgen dependent disease. 

19. The use of claim 18, wherein the androgen dependent disease is 
selected from the group consisting of prostate cancer, benign prostatic 
hyperplasia, prostatic intraepithelial neoplasia, hirsutism, acne, 
androgenic alopecia, polycystic ovary syndrome and combinations 
thereof. 

20. The use of claim 19, wherein the androgen dependent disease is 
selected from the group consisting of prostate cancer, benign prostatic 
hyperplasia and prostatic intraepithelial neoplasia. 

15 21 . The use of the compound of claim 1 , or a pharmaceutical^ acceptable 

salt or solvate thereof, in the manufacture of a medicine for the inhibition 
of 17p-hydroxysteroid dehydrogenase. 

22. The use of the compound of claim 1 in combination with at least one 

20 anti-androgenic agent in the manufacture of a medicine for the treatment 

or prevention of an androgen-dependent disease. 

23. The use of claim 22, wherein the anti-androgenic agent is selected from 
the group consisting of inhibitors of 5a-reductase type 1 and/or type 2, 

25 Flutamide, nicalutamide, bicalutamide, LHRH agonists, LHRH 

antagonists, inhibitors of 17a-hydroxylase/C 17-20 lyase, inhibitors of 
17(3-Hydroxysteroid dehydrogenase/1 7p-oxidoreductase isoenzymes, 
and combinations thereof. 



30 24. A use of the compound of claim 1 in combination with at least one agent 

useful in the treatment or prevention of benign prostatic hyperplasia in 
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the manufacture of a medicine for the treatment or prevention of benign 
prostatic hyperplasia. 

25. The use claim 24, wherein the agent useful in the treatment or 

5 prevention of benign prostatic hyperplasia is an alpha- 1 adrenergic 

antagonist. 

26. The use of the compound of claim 1 in combination with at least one 
anti-alopecia agent in the manufacture of a medicine for the treatment or 

10 prevention of hair loss. 

27. The use of claim 26, wherein the anti-alopecia agent is a potassium 
channel agonist or a 5a-reductase inhibitor. 

15 28. The use of the component of claim 1 in combination with an effective 

amount of one or more of the group consisting of chemotherapeutic 
agent, biological agent, surgery and radiation therapy in the manufacture 
of a medicine for the treatment or prevention of a proliferative disease. 



29. The use of claim 28, wherein the chemotherapeutic agent is: 

(a) an antineoplastic agent selected from the group consisting of 

Uracil mustard, Chlormethine, Cyclophosphamide, Ifosfamide, 
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine, 
Triethylenethiophosphoramine, Busulfan, Carmustine, 
Lomustine, Streptozocin, Dacarbazine, Temozolomide, 
Methotrexate, 5-Fluorouracil, Floxuridine, Cytarabine, 
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, 
Pentostatine, Gemcitabine, Vinblastine, Vincristine, Vindesine, 
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, 
Epirubicin, Idarubicin, Paclitaxel (Taxol), Mithramycin, 
Deoxycoformycin, Mitomycin-C, L-Asparaginase, Interferons, 
Etoposide, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, 
Testosterone, Prednisone, Fluoxymesterone, Dromostanolone 



4 
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propionate, Testolactone, Megestrolacetate, Tamoxifen, 
Methylprednisolone, Methyltestosterone, Prednisolone, 
Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, 
Aminoglutethimide, Estramustine, 
5 Medroxyprogesteroneacetate, Leuprolide, Flutamide, 

Toremifene, goserelin, Cisplatin, Carboplatin, Hydroxyurea, 
Amsacrine, Procarbazine, Mitotane, Mitoxantrone, 
Levamisole, Navelbene, CPT-1 1 , Anastrazole, Letrazole, 
Capecitabine, Raloxifine, Droloxifine, and 

10 Hexamethylmelamine; or 

(b) a microtubule affecting agent selected from allocolchicine, 

Halichondrin B, colchicine, colchicine derivatives, dolastatin 
10, maytansine, rhizoxin, paclitaxel, paclitaxel derivatives, 
thiocolchicine, trityl cysteine, vinblastine sulfate, vincristine 

15 sulfate, epothilone A, epothilone, discodermolide 

estramustine, nocodazole and MAP4; and wherein 
the biological agent is selected from the group consisting of 
interferon-a, interferon-p and gene therapy; and wherein 
the proliferative disease is selected from the group consisting 

20 of lung cancer, pancreatic cancer, colon cancer, renal cancer, 

myeloid leukemia, thyroid follicular cancer, myelodysplastic 
syndrome (MDS), bladder carcinoma, epidermal carcinoma, 
melanoma, breast cancer, ovarian cancer, prostate cancer 
and combinations thereof. 

25 

30. The use of claim 28, wherein the proliferative disease treated is selected 
from the group consisting of prostate cancer, pancreatic cancer, breast 
cancer, and ovarian cancer; the chemotherapeutic agent is selected 
from the group consisting of Cyclophosphamide, 5-Fluorouracil, 
30 Temozolomide, Vincristine, Cisplatin, Carboplatin, Gemcitabine, 

Taxotere, paclitaxel and/or a paclitaxel derivative; and the biological 
agent is interferon-a. 
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